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ABSTRACT 
The purpose of this dissertation is to examine the impact of multimorbidity and financial 
resources on psychological well-being in later life. Three research studies were conducted using 
data from the Health and Retirement Study (Studies 1 and 2) and the Georgia Centenarian Study 
(Study 3). Study 1 examined the longitudinal effects of multimorbidity on initial levels of wealth 
and depressive symptoms and the change in wealth and depressive symptoms over four time 
points. The growth curve analysis revealed that older adults presenting multimorbidity or higher 
number of chronic diseases and illnesses had significantly lower levels of initial wealth and 
higher levels of initial depressive symptoms. In addition, multimorbidity had a negative 
association with the linear change in wealth and a positive association with the linear change in 
depressive symptoms. The results indicate that older adults with a higher number of chronic 
diseases and illnesses experienced a linear decline in wealth and a linear increase in depressive 
symptoms. Study 2 examined the effects of multimorbidity and financial resources on depressive 
symptoms from an individual differences perspective through the five factor personality model. 
Direct and moderating effects of personality traits were examined. The results indicate that older 
adults with higher levels of neuroticism, openness to experience, and agreeableness, as well as 
lower levels of extraversion and conscientiousness reported higher levels of multimorbidity. 
Older adults with more chronic diseases and illnesses reported less wealth and more depressive 
symptoms. Also, older adults who reported less wealth reported more depressive symptoms. 
Furthermore, significant indirect effects were found. Multimorbidity had a positive indirect effect 
on depressive symptoms through wealth. Neuroticism, openness to experience, and 
agreeableness had a negative indirect effect on depressive symptoms through multimorbidity. 
Extraversion and conscientiousness had a positive indirect effect on wealth through 
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multimorbidity. This indicates that older adults with higher levels of neuroticism, openness to 
experience, and agreeableness reported more chronic illness/diseases, which in turn negatively 
related to wealth. Lastly, three significant interactions were found. Neuroticism moderated the 
association of multimorbidity with depressive symptoms and extraversion moderated the 
association of multimorbidity with wealth. Furthermore, age moderated the association between 
multimorbidity with wealth. Study 3 examined the distal and proximal effects of multimorbidity 
and financial resources on the psychological well-being of centenarians through the 
developmental adaptation model. The results indicate that for centenarians, multimorbidity and 
financial resources did not significantly impact their psychological well-being. However, their 
perception of financial adequacy had a significant impact on their experience of negative 
emotions. In addition, years of education had a stronger impact on perceptions of financial 
adequacy. The findings from the three studies provide support to previous literature and 
contribute to the literature on the importance of examining the impact of multimorbidity and 
financial resources on psychological well-being in later life. 
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CHAPTER 1.    GENERAL INTRODUCTION AND LITERATURE REVIEW 
Life expectancy is increasing almost linearly in most developed countries (Christensen, 
Doblhammer, Rau, & Vaupel, 2009). The number of individuals living into late life is growing. 
As of 2016, adults 65 years of age and older comprised 49 million of the population in the 
United States (Roberts, Ogunwole, Blakeslee, & Rabe, 2018). The fastest growing segment of 
the population are individuals known as oldest-old adults, individuals 85 years and older. Oldest-
old adults accounted for 6.3 million or 13% of the population of the United States in 2016 
(Roberts et al., 2018). In addition, a small yet growing number of older adults are living into the 
second century of life. Centenarians, or individuals 100 years of age and older, comprise a small 
fraction of the total population; however the United States has the most centenarians in the world 
presently at around 72,000 individuals. The number is expected to exceed 100,000 by 2050 
(Roberts et al., 2018). 
One of the major challenges to increased life expectancy is the rise in the number of 
chronic diseases and illnesses among older adults (Quiñones, Markwardt, & Botoseneanu, 2016; 
Stenholm et al., 2015). In many countries, including the United States, there has been a 
significant increase in the number of chronic diseases and illnesses among older adults, including 
heart disease, arthritis, and cancer (Christensen et al., 2009). Arthritis, vision problems, high 
blood pressure, and heart trouble are health conditions most frequently cited by older adults 
(Penrod, Gueldner, & Poon, 2003). Multimorbidity, the co-occurrence of two or more chronic 
health conditions in the same individual (Fortin, Steward, Poitras, Almirall, & Maddocks, 2012; 
Marengoni et al., 2011), affects more than half of the older population, and the prevalence of 
multimorbidity increases with age due to longer exposure and increased vulnerability to chronic 
health issues (Marengoni et al., 2011). 
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The concern with multimorbidity for older adults is the potential for wealth depletion 
(Kim & Lee, 2006). The increase in life expectancy has in turn led to the growth of financial 
assets at retirement (Poterba & Venti, 2004). However, multimorbidity has been observed to lead 
to a significant decrease in financial resources (Kim, Shin, & Zurlo, 2015). The likelihood of 
wealth depletion for older adults increases with each additional chronic illness or disease (Lee & 
Kim, 2003). Individuals who are most likely to present multimorbidity have been observed to 
have low wealth (or low net worth) (Mounce, Campbell, Henley, Arreal, Porter, & Valderas, 
2018). The depletion of wealth due to multimorbidity is a serious issue in later life. Older adults 
rely on their savings (i.e., wealth) and income streams (i.e., Social Security payments and 
pensions). Social Security benefits and defined benefit pension plans contribute to 46% of a 
retired older adult’s total net worth (Poterba, Venti, & Wise, 2011). Health problems and 
conditions with resulting medical costs can substantially deplete older adults’ wealth (Poterba et 
al., 2011). 
In addition, a growing body of literature has pointed to the negative impact of 
multimorbidity and low financial resources on psychological well-being in later life. Increasing 
incidence of chronic health illnesses has been linked to higher levels of negative affect 
(Friedman & Ryff, 2012) and increased levels of depressive symptoms and anxiety (Jones, 
Amtmann, & Gell, 2016). Chronic diseases including arthritis, diabetes, and kidney disease have 
been strongly associated with depressive symptoms (Sharpe, McDonald, Correia, Raue, Meade, 
Nicholas, & Arean, 2017). Multimorbidity has been found in the literature to consistently 
increase the risk of developing depressive symptoms (Gould, O'Hara, Goldstein, & Beaudreau, 
2016; Melis, Marengoni, Angleman, & Fratiglioni, 2014; Read, Sharpe, Modini, & Dear, 2017). 
In addition, individuals with high liabilities (i.e., debt) have higher levels of depressive 
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symptoms (Berger, Collins, & Cuesta, 2016). Also, health conditions that lead to significant 
wealth depletion have been associated with an increase in depressive symptoms (Pool, Needham, 
Burgard, Elliott, & de Leon, 2017). 
The link between multimorbidity and financial resources of older adults and its impact on 
psychological well-being is an important topic to address due to increased longevity. The current 
study is composed of three interrelated research studies. The aim of the first study was to 
examine the longitudinal effect of multimorbidity and financial resources on psychological well-
being for older adults. The hypothesized model examined the impact of multimorbidity on initial 
levels of wealth and depressive symptoms, and also the change in wealth and depressive 
symptoms from Waves 10-13 (i.e., 2010, 2012, 2014, and 2016). The aim of the second study 
was to examine the effects of multimorbidity and wealth on depressive symptoms from an 
individual differences approach through the five factor personality model. The direct and 
moderating effects of personality were examined to examine the association between personality 
and multimorbidity and in turn on wealth and depressive symptoms. The aim of the third study 
was to determine distal (i.e., financial problems in the family of origin and years of education) 
and proximal (i.e., financial resources, multimorbidity, and coping) effects on the psychological 
well-being of octogenarians and centenarians. The developmental adaptation model (Martin & 
Martin, 2002) was used as to test the hypothesized model. The three research studies examined 
the impact of multimorbidity and financial resources on psychological well-being longitudinally 
(Study 1), from an individual differences perspective via personality (Study 2), and from a 
developmental adaptation model approach through distal and proximal influences on 
psychological well-being. The three studies contribute to the literature on the importance of 




Health is a significant concern for older adults, and a significant percentage of older 
adults live with more than one chronic health condition. The prevalence of chronic diseases and 
illnesses has been reported to be as high as 77.3% for older adults 65 years of age and older 
(Stenholm et al., 2015). Interaction among chronic health diseases can significantly worsen the 
health of individuals with multiple diseases (Valderas, Starfield, Sibbald, Salisbury, & Roland, 
2009). However, the increase in the number of chronic diseases and illnesses also impacts the 
financial resources of older adults (Kim & Lee, 2006). Each additional chronic disease or illness 
has been observed to increase the likelihood of wealth depletion (Lee & Kim, 2003). Chronic 
illnesses and depletion of wealth also significantly affect psychological well-being (Berger, 
Collins, & Cuesta, 2016; Pool, Needham, Burgard, Elliott, & de Leon, 2017; Read, Sharpe, 
Modini, & Dear, 2017). 
The purpose of this study was to examine the association between multimorbidity, 
financial resources, and psychological well-being in later life. The implications of living into 
very old age are a health, economic, and psychological issue (Skinner, 2007). Increasing 
longevity has coincided with a rise in the number of chronic diseases and illnesses among older 
adults (Christensen, Doblhammer, Rau, & Vaupel, 2009). In addition, the financial status of 
older adults is a significant concern due to inequality in the distribution of wealth and income 
(Deaton, 2002; Killewald, Pfeffer, & Schachner, 2017). A large proportion of older adults rely 
primarily on Social Security benefits for retirement income (Poterba, Venti, & Wise, 2011). 
Lastly, chronic diseases and illnesses along with low wealth has been linked with psychological 




The significance of this study is due to population aging and aging policies related to 
health care and retirement. Forty-nine million individuals in the United States are 65 years of age 
and older (Roberts, Ogunwole, Blakeslee, & Rabe, 2018), and individuals 85 years of age and 
older are increasing in number (He & Muenchrath, 2011). In addition, the number of 
centenarians (i.e., individuals 100 years of age and older) are also increasing steadily in the 
United States (Roberts et al., 2018). 
Retirement and health care policies also merit further attention. There has been a shift 
from defined benefit (DB) to defined contribution (DC) plans for providing employee retirement 
income (Poterba, Rauh, Venti, & Wise, 2007). However, Hispanics and Blacks are less likely to 
receive employer-sponsored retirement benefits (Tamborini & Kim, 2020). The implications of 
rising inequality in the distribution of wealth and retirement income will place greater financial 
strain on older adults with the lowest wealth. Reducing the number of older adults relying 
primarily on Social Security benefits is a significant task. 
In addition, over half of the older adult population has multimorbidity (Fortin, Steward, 
Poitras, Almirall, & Maddocks, 2012). Medicare coverage for skilled nursing facilities (SNFs) is 
a significant policy issue that will need to be addressed. Due to Medicare’s short-term coverage 
of SNFs, a significant proportion of Medicare beneficiaries are rehospitalized within 30 days of 
being in an SNF (Mor, Intrator, Feng, & Grabowski, 2010). This is due to Medicare’s coverage 
of SNFs for a maximum of 100 days. After 100 days, older adults are responsible for 100% of 
the costs of care. Older adults who need extended care must first leave a SNF and then be 
hospitalized again in order to be discharged to a SNF for post-acute care (Mor et al., 2010). 
This study contributes to the literature on the effects of multimorbidity and financial 
resources on psychological well-being. The longitudinal effects of multimorbidity on changes in 
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wealth have previously been examined. This study extends previous work and examines the 
long-term effects of chronic diseases and illnesses on wealth depletion as well as the long-term 
effects of chronic diseases and illnesses on changes in depressive symptoms and the long-term 
effects of initial levels of wealth on depressive symptoms in Study 1. The life cycle theory of 
consumption and saving and the marginal utility of consumption were the theories employed for 
testing the hypothesized model. 
Research examining the effects of personality traits on chronic diseases has been 
addressed in the literature (Chapman, Roberts, Lyness, & Duberstein, 2013; Sutin, Zonderman, 
Ferrucci, & Terracciano, 2013). This study examines the direct effects of personality on 
multimorbidity and the indirect effects of personality traits on wealth via chronic diseases and 
illnesses, as well as the indirect effects of multimorbidity on wealth via depressive symptoms. 
Also, the moderating effects of personality traits and age were examined in Study 2 to extend the 
understanding of the effect of multimorbidity on wealth and depressive symptoms based on 
levels of personality traits and age. The five factor model of personality (McCrae & Costa, 1999) 
was the theoretical framework for assessing individual differences in multimorbidity, wealth, and 
depressive symptoms. 
The number of chronic diseases and illnesses have been examined for centenarians in the 
literature (Ailshire, Beltrán-Sánchez, Crimmins, & Kritchevsky, 2015; Arnold et al., 2010; Evert, 
Lawler, Bogan, & Perls, 2003; Jopp, Boerner, & Rott, 2016). In addition, the financial status of 
oldest-old adults has been reported in national surveys (He & Muenchrath, 2011). However, this 
study extends the literature on the financial status of centenarians through examining early life 
influences (distal) and recent influences (proximal) on psychological well-being of centenarians. 
The developmental adaptation model (Martin & Martin, 2002) was tested in Study 3 to examine 
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the influence of early life financial well-being, years of education, and multimorbidity, coping, 
income, and perceived economic status on positive and negative affect. 
Three major questions drive this study. First, what effect do multimorbidity and financial 
resources have on psychological well-being? Second, what accounts for individual differences in 
multimorbidity, financial resources, and psychological well-being? Third, what policies related to 
older adults can be addressed to optimize preventative care and improve the financial status of 
older adults? 
Conceptual Model 
Figure 1 displays the hypothesized model for the three interrelated research studies 















Figure 1. Proposed Model of Studies with Multimorbidity, Financial Resources, Personality 











The three major components of the conceptual model have multimorbidity, financial 
resources (i.e., wealth and income), and psychological well-being (i.e., depressive symptoms and 
positive and negative affect) in common. Multimorbidity is measured as multiple chronic 
diseases and illnesses. Financial resources are categorized as wealth (Pollack, Chideya, Cubbin, 
Williams, Dekker, & Braveman, 2007) and income (Fillenbaum, 1988). Wealth is conceptualized 
as total financial assets (e.g., real estate, stocks, checking, savings) minus all liabilities (Cubbin, 
Pollack, Flaherty, Hayward, Sania, Vallone, & Braveman, 2011; Pollack et al., 2007). Income is 
conceptualized as an individual’s annual earnings from labor participation, Social Security 
benefits, and income from defined benefit (DB) pension or defined contribution (DC) plans 
(Coile & Levine, 2011; Poterba et al., 2011). Psychological well-being is measured through 
depressive symptoms in Studies 1 and 2, and positive and negative affect (Bradburn, 1969) in 
Study 3. The five factor model of personality, neuroticism, extraversion, openness to experience, 
agreeableness, and conscientiousness (McCrae & Costa, 1987) are the individual difference 
variables in Study 2. 
In Study 1, a higher number of chronic diseases and illnesses is hypothesized to lead to 
wealth depletion. However, the effect of wealth earlier in life might also impact the number of 
chronic diseases and illnesses, indicating a bidirectional relationship. In addition, a higher 
number of chronic diseases and illnesses is hypothesized to lead to higher levels of depressive 
symptoms. Lastly, lower levels of wealth is hypothesized to lead to higher levels of depressive 
symptoms. 
In Study 2, the effect of multimorbidity on wealth, the effect of multimorbidity on 
depressive symptoms, and the effect of wealth on depressive symptoms is the same as Study 1. 
The difference between the two studies is the inclusion of the five factor model of personality 
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assessing individual differences in multimorbidity, wealth, and depressive symptoms. Higher 
levels of neuroticism, lower levels of extraversion, higher levels of openness to experience, 
lower levels of agreeableness, and lower levels of conscientiousness are hypothesized to lead to a 
higher number of chronic diseases and illnesses. 
In Study 3, a higher number of chronic diseases and illnesses was hypothesized to lead to 
lower income. Multimorbidity and income are proximal variables and are intercorrelated. 
Bidirectional relationships were hypothesized, with a higher number of chronic diseases and 
illnesses associated with less income, and with higher income associated with less incidence of 
chronic diseases and illnesses. In addition, a higher number of chronic diseases and illnesses was 
hypothesized to lead to lower levels of positive affect and higher levels of negative affect. Lastly, 
higher income was hypothesized to lead to higher levels of positive affect and lower levels of 
negative affect. 
Theoretical Framework 
Life cycle theory of consumption and saving and marginal utility of consumption. 
The life cycle theory of consumption and saving is the framework that addresses how households 
make decisions on consuming goods and services and how households decide to save finances 
(Browning & Crossley, 2001). Modigliani and Brumberg (1954) developed the theory based on 
the idea that individuals engage in behaviors to maintain previous standards of living during 
retirement. To be able to consume at a similar rate throughout the life span, individuals choose to 
consume their income at a rate that does not lead to depletion of financial resources (Modigliani, 
1986). The theory focuses on individuals accumulating wealth over the life span to finance 
consumption in retirement (Haider, Hurd, Reardon, & Williamson, 2000). 
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The theory proposes that over the life span individuals work and save to dissave in 
retirement (Laitner, Silverman, & Stolyarov, 2018). Economists use the term “to dissave” or 
“dissavings” to refer to the idea of consuming in retirement rather than saving. The idea is based 
on individuals being unable to save or dissave during retirement. Financial considerations, 
specifically personal and household savings, take on greater importance with increasing life 
expectancy (Haider et al., 2000; Modigliani & Brumberg, 1954). 
However, a limitation of the life cycle theory of consumption and saving is that it is 
primarily an economics-based theory. A complement to the life cycle theory that also addresses 
health is the marginal utility of consumption. The marginal utility of consumption has been 
refined to examine how health affects marginal utility (i.e., consumer satisfaction) and in 
addition individual differences in marginal utility across differing levels of income (Finkelstein, 
Luttmer, & Notowidigdo, 2013). The theory points to significant health issues being associated 
with a significant decline in marginal utility (i.e., consumer satisfaction) with consumption. Each 
additional chronic disease is associated with a 10-25% decline in marginal utility compared to 
not having a chronic disease (Finkelstein et al., 2013). 
The importance of saving to consume in retirement is reflected in the life cycle theory of 
consumption and saving (Modigliani & Brumberg, 1954). The life cycle theory of consumption 
and saving addresses how individuals choose to consume their financial resources at a rate that 
does not lead to the depletion of financial resources (Modigliani, 1986). In addition, the marginal 
utility of consumption addresses how an individual’s health affects marginal utility. The 
marginal utility (i.e., satisfaction) of consumption depends on the number of chronic diseases 
(Finkelstein et al., 2013). These theories address the importance of financial resources and 
avoiding health issues to enjoy consumption in later life. 
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Older adults approaching retirement age are near the end of their life cycle of 
accumulating wealth. The ability of older adults to consume financial resources in later life is 
related to the amount of wealth accumulated and also the rate at which financial resources are 
depleted (Love, Palumbo, & Smith, 2009). The issue of wealth accumulation throughout the life 
cycle and the ability to consume financial resources without depleting savings are core to the life 
cycle theory of consumption and saving (Modigliani, 1986). 
This study examines the impact of chronic diseases and illnesses on depletion of financial 
resources. In addition, this study examines the impact of multimorbidity and financial resources 
on psychological well-being. Wealth depletion is a significant concern along with marginal 
utility, the satisfaction associated with consumption dependent on the number of chronic diseases 
(Finkelstein et al., 2013). The life cycle theory of consumption and saving and marginal utility of 
consumption address the significance of wealth in later life and the impact chronic diseases and 
illnesses have on consumption of financial resources in later life. 
Five factor model of personality. Personality traits are individual difference variables, 
universal to all people, explaining characteristics that are enduring and central to the individual 
(McCrae & Costa, 1999). The five factor model of personality is a framework for understanding 
individual differences according to the five personality dimensions (McCrae & Costa, 1999). The 
stability of personality traits is a central tenet of the five factor model of personality. Test-retest 
results have indicated that personality traits plateaus, remaining the same beginning in early 
adulthood (Terracciano, McRae, & Costa, 2010). However, recent studies have indicated that 
personality traits can change, specifically the personality traits neuroticism and extraversion 
(Mroczek & Spiro III, 2003; Mroczek & Spiro III, 2007). 
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The five factor model of personality has been well established in the literature, generally 
agreeing with Eysenck’s “Big Two,” Neuroticism vs. Emotional Stability and Extraversion vs. 
Introversion (Digman, 1990). The other three dimensions of Openness to New Experience, 
Agreeableness, and Conscientiousness have been interpreted in slightly different manners; 
however, the organization of personality according to the five factor solution has been agreed 
upon in the literature (Digman, 1990; Goldberg, 1990; McCrae & Costa, 1987). 
This research examined individual differences in multimorbidity, wealth, and depressive 
symptoms through the five factor personality model. Individual variability in physical well-being 
and psychological well-being can be examined through the influence of personality traits 
(McCrae & Costa, 1999). Personality traits have been linked to increased likelihood of 
developing a disease or becoming ill (Chapman et al., 2013; Sutin et al., 2013). The personality 
traits of neuroticism and low levels of conscientiousness have consistently been associated with 
disease and mortality (Friedman, Kern, & Reynolds, 2010; Wilson, Mendes de Leon, Bienias, 
Evans, & Bennett, 2004). In addition, neuroticism and low levels of conscientiousness have been 
linked with depressive symptoms (Friedman & Kern, 2014). The five factor personality model 
was used in this study to assess individual differences through direct and moderating effects on 
multimorbidity, wealth, and depressive symptoms. 
Developmental adaptation model and cumulative advantage/disadvantage model.  
The developmental adaptation model examines the changes that occur throughout the life 
span through proximal and distal influences (Martin & Martin, 2002). Distal influences refer to 
experiences that extend as far back as early childhood and also include important life events 
(e.g., marriage). Proximal influences refer to experiences that are more recent. Examining distal 
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and proximal influences allows for a study of current behaviors determined by experiences from 
an adult’s past and present (Martin & Martin, 2002). 
The model of developmental adaptation includes adverse childhood events and parental 
care as distal influences, with individual resources, recent experiences, social and economic 
resources, and coping as proximal influences predicting developmental outcomes. MacDonald 
and Cho (2011) approached the developmental adaptation model through examining the 
influence of economic variables on developmental outcomes. This model was influential in the 
design for the research study in chapter 4. Through examining distal and proximal influences, the 
developmental adaptation model explains the developmental changes across the life span 
impacting the health and well-being of individuals (Martin & Martin, 2002). 
The cumulative advantage/disadvantage (CAD) model brings to the fore the social 
conditions or processes that give rise to inequalities (e.g., wealth, education) (Merton, 1988). 
CAD emphasizes the effects of inequalities that increase over time, specifically with regard to 
the distribution of financial resources in retirement (Crystal & Shea, 1990). This is encapsulated 
through the “three legged stool,” Social Security benefits, defined benefit (DB) or defined 
contribution (DC) plans, and financial assets. The inequalities that accumulate over time prior to 
retirement lead to individuals in the lowest quintile of income receiving the least amount of 
pension income and having the least amount of financial assets (Crystal & Shea, 1990). Similar 
results were found in Crystal, Shea, and Reyes’ (2017) replication study. Individuals in the 
lowest quintile of income had the least amount of pension income and were most reliant on 
Social Security benefits (Crystal et al., 2017). The CAD model explains the effects of early life 
financial advantages and disadvantages over the life course (Dannefer, 2003). 
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CAD also emphasizes the importance of education and the inequalities that arise from 
educational attainment (Diprete & Eirich, 2006). Early childhood education, specifically 
receiving high-quality education from a young age, has been cited as an area to address 
inequality (Cohen & Syme, 2013). CAD has also been applied to examine inequalities related to 
health disparities resulting from educational attainment (Mirowsky & Ross, 2008). Inequality 
manifests itself through educational differences that impact the onset of illness over the life 
course (Dupre, 2008). Education and wealth in conjunction have been observed to become 
increasingly important in reducing health declines (Willson, Shuey, & Elder, 2007). 
CAD addresses the variability that arises in individual and cohort aging, specifically the 
heterogeneity found among older adults and the inequality that exists in old age (Dannefer, 
2003). In particular, individual differences in economic resources magnify over time due to 
inequalities in job opportunities and access to income sources (e.g., private pension, Crystal & 
Shea, 1990). In addition, heterogeneity of older adults in financial resources and health 
disparities can be explained through CAD (Dannefer, 2003). The CAD model addresses the early 
life advantages and disadvantages that lead to increasing inequality in finances, education, and 
health (Crystal et al., 2017). 
The distal influences of early life advantages/disadvantages and its impact on current 
financial status and number of chronic diseases and illnesses was examined in this study. In 
addition, proximal influences of financial resources and multimorbidity and their impact on 
psychological well-being was examined in this study. 
The following sections contain a review of literature for the main constructs used in this 





The definition of multimorbidity varies widely across the literature. Multimorbidty refers 
to “any co-occurrence of two but often more than two medical conditions within a person” 
(Batstra, Bos, & Neeleman, 2002, p. 106). Systematic reviews have noted that the vast majority 
of studies examining multimorbidity have defined it as the co-occurrence of two or more chronic 
health conditions in the same individual (Fortin et al., 2012; Marengoni et al., 2011). Other 
studies have defined multimorbidity as three or more concurrent diseases (Salive, 2013). 
However, there is no consensus on the number being two or more chronic health conditions or 
three or more health conditions. 
Evaluating the clinical implications of specific diseases is important. Individual diseases 
like stroke and arthritis have been strongly linked to difficulties with physical functioning 
(Stenholm et al., 2015). In addition, hypertension is the most commonly-cited chronic disease 
among older adults, and it requires long-term treatment (Calderón-Larrañaga et al., 2017). 
However, evaluating the co-occurrence of diseases and how they interact has taken on greater 
importance in the literature (Goodman, Ling, Briss, Parrish, Salive, & Finke, 2016; Quiñones, 
Markwardt, & Botoseneanu, 2016). 
The most common combination of chronic diseases and illnesses for older adults were (1) 
hypertension and arthritis, (2) hypertension, arthritis, and heart disease, and (3) hypertension, 
arthritis, and diabetes (Quiñones et al., 2016). Similar results have been observed in other studies 
on multimorbidity, indicating that heart issues, high blood pressure, and arthritis were frequently 




There are a number of approaches to measuring multimorbidity. One approach is 
summing the number of diseases and illnesses in an individual (Marengoni et al., 2011). An issue 
with measuring multimorbidity through summation of diseases is that this approach does not 
address severity of diseases. Another approach is comorbidity, which addresses an index 
condition and the impact of additional diseases, giving weight to the severity of diseases 
(Marengoni et al., 2011). The Charlson comorbidity index is one example of an index evaluating 
the number of health conditions and the severity of co-occurring diseases (Charlson, Pompei, 
Ales, & MacKenzie, 1987). However, there has been a shift from examining an index condition 
to examining multiple diseases (Marengoni et al., 2011). In addition, person-centered approaches 
to evaluating multimorbidity have been taken. Clustering and latent class analysis have been 
used to identify groups based on disease pattern (Marengoni, Roso-Llorach, Vetrano, Fernández-
Bertolín, Guisado-Clavero, Violán, & Calderón-Larrañaga, 2020; Nguyen, Wu, Odden, & Kim, 
2019). 
There are challenges with reliably measuring multimorbidity in longitudinal studies. 
Attrition of participants in longitudinal studies, inconsistent self-reports of chronic diseases, 
assessing the severity of a combination of diseases, and also determining changes in severity of a 
combination of diseases over time have been noted as significant issues in measuring 
multimorbidity consistently in longitudinal studies (Quiñones, Allore, Botoseneanu, Newsom, 
Nagel, & Dorr, 2020). Due to the variation in the definition of multimorbidity, this study defined 
multimorbidity as two or more chronic diseases and illnesses in the same individual. In addition, 
due to issues of measuring specific combinations of multimorbidity reliably and assessing 
severity of diseases longitudinally, chronic diseases and illnesses were summed to assess 
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multimorbidity. In this study, the focus is on multiple diseases in individuals (Batstra et al., 
2002). 
The prevalence of multimorbidity for older adults increases with age (Marengoni et al., 
2011). Salive (2013) in a systematic review found the prevalence of multimorbidity for adults 
under 65 years of age was 50.3%, for older adults 65-74 years of age 62%, for older adults 75-84 
years of age 75.7%, and for older adults 85 years of age and older 81.5%. Furthermore, the mean 
number of chronic diseases and illnesses increases substantially with age, as Barnet et al. (2012) 
noted that individuals 45-64 years of age had an average of 1.18 chronic illnesses, individuals 
65-84 years of age have on average 2.60, and individuals 85 years of age and older have on 
average 3.62. 
Risk factors for multimorbidity include age, health behaviors, and socioeconomic status 
(SES). Increasing age has been consistently linked to incidence of multimorbidity (Melis, 
Marengoni, Angleman, & Fratiglioni, 2014; Mounce et al., 2018). Smoking, binge drinking, lack 
of physical activity, and obesity have been found to contribute significantly to the development 
of multimorbidity (Fine, Philogene, Gramling, Coups, & Sinha, 2004). SES, specifically lower 
childhood SES, has been associated with a higher number of chronic diseases and illnesses 
(Pavela & Latham, 2016; Tucker-Seeley, Sorensen, & Subramanian, 2011). In addition, higher 
income in early and middle adulthood was linked to fewer chronic illnesses (Tucker-Seeley et 
al., 2011). Educational attainment has also been observed to be a significant risk factor for 
developing multimorbidity (Nagel, Peter, Braig, Hermann, Rohrmann, & Linseisen, 2008). 
Outcomes associated with multimorbidity have been disability, mortality, poor quality of 
life, and healthcare utilization. Quiñones et al. (2016) found that older adults with a combination 
of depressive symptoms, arthritis, and hypertension were more likely to have disability. 
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Multimorbidity has also been linked to increased risk for mortality (Wei, Kabeto, Galecki, & 
Langa, 2019). Marengoni et al. (2011) in a systematic review observed multimorbidity was 
linked to poor quality of life. In examining healthcare utilization, multimorbidity has been 
associated with higher risk of hospitalization (Ensrud et al., 2018). 
Survivors, delayers, escapers. Centenarians, individuals who have lived past 100 years 
of age, have been categorized into three groups based on age-associated diseases. The terms 
survivors, delayers, and escapers have been used to classify centenarians according to the onset 
of a chronic disease (Evert et al., 2003). Based on ten major illnesses, centenarians who 
developed a chronic disease at less than 80 years of age were categorized as “survivors.” 
Centenarians who developed a chronic disease between 80 and 100 years of age were 
categorized as “delayers.” Centenarians who were not diagnosed with a chronic disease were 
categorized as “escapers” (Evert et al., 2003). 
In the Georgia Centenarian Study (GCS), 43% were categorized as “survivors” based on 
developing a chronic disease before 80 years of age, 36% were categorized as “delayers” based 
on development of chronic disease between 80-98 years of age, and 17% were categorized as 
“escapers” based on diagnosis of a chronic disease after 98 years of age (Arnold et al., 2010). In 
the New England Centenarian Study (NECS), 38% of centenarians were “survivors,” 43% were 
“delayers,” and 19% were “escapers.” (Evert et al., 2003). The proportion of centenarians in each 
profile category was similar across the GCS and NECS even though there were differences in 
population, methods, and the selection of diseases and illnesses used in the respective studies 
(Arnold et al., 2010). An examination of morbidity profiles in the Health and Retirement Study 
(HRS) revealed that 56% of centenarians were “survivors,” 20% were “delayers,” and 23% were 
“escapers” (Ailshire et al., 2015). 
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In this study, multimorbidity was examined in terms of its prevalence and in relation to 
wealth depletion and higher depressive symptoms and negative affect. A greater number of 
chronic diseases and illnesses was hypothesized to lead to wealth depletion and to be associated 
with higher incidence of depressive symptoms. The effects of multimorbidity on wealth and 
depressive symptoms were also examined for three age groups: the young-old, old-old, and 
oldest-old. 
Financial resources 
Household wealth and income are measures of financial resources. Wealth refers to the 
total financial resources accumulated over the life span (Cubbin et al., 2011). In addition, wealth 
is measured in terms of net worth, the cumulative sum of a household’s assets minus the total 
value of liabilities (Killewald et al., 2017). Between these two ways of measuring wealth, the 
defining characteristics of wealth is assets. Assets include an individual’s personal savings, stock 
investments, government bonds, real estate, and other significant assets (Pollack et al., 2007). 
Wealth may be the most important indicator of socioeconomic status, as it reflects a household’s 
long-term financial resources (Cubbin et al., 2011). 
Wealth has been consistently found to be strongly associated with health (Braveman, 
Cubbin, Egerter, Chideya, Marchi, Metzler, & Posner, 2005), in particular with self-rated health 
(Geyer, Spreckelsen, & von dem Knesebeck, 2014). Older Caucasians, African-Americans, and 
Hispanics in the lowest quartile of wealth have significantly higher risk of reporting poorer self-
rated health compared to individuals in the highest quartiles of wealth (Pollack, Cubbin, Sania, 
Hayward, Vallone, Flaherty, & Braveman, 2013). 
Further studies examining the link between wealth and health outcomes indicated that 
lower overall wealth was significantly associated with increased risk for mortality (Hajat, 
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Kaufman, Rose, Siddiqi, & Thomas, 2011). Wealth has also been noted to be the most powerful 
predictor of mortality compared to other socioeconomic status indicators (Demakakos, Biddulph, 
Bobak, & Marmot, 2016). In addition, individuals in the lowest quartile of wealth were more 
likely to engage in detrimental health behaviors (e.g., smoking, Cubbin et al., 2011). 
Along with physical health, wealth has also been linked to mental health. Carter et al. 
(2009) noted that wealth was significantly related to psychological distress, indicating that long-
term net worth is a better indicator of mental health than is current level of income. Older adults 
with less wealth have been observed to have the highest number of depressive symptoms (Panis, 
2004). In general, wealth is an important indicator of socioeconomic status, and having more 
wealth is associated with better psychological well-being (Zivin, Llewellyn, Lang, Vijan, Kabeto, 
Miller, & Langa, 2010). 
Another important measure of financial resources is household income. Income differs 
from wealth, as income refers to capital received over some time (Killewald et al., 2017). Income 
is obtained through annual earnings, retirement plans, and government assistance, whereas 
wealth is accumulated over the life span through savings, investments, and property ownership 
(Pollack et al., 2007). A strong positive association has been observed between income and 
wealth; however, high income is not always indicative of high household wealth, as individuals 
with more wealth can also be income poor (Braveman et al., 2005; Wolff & Zacharias, 2009). 
For full-time employed young-old adults (65-74 years of age) median income in 2016 for 
men was $58,930 and for women $41,720 (Roberts et al., 2018). The median income for old-old 
adults (75-84 years of age) was $47,250 for men and $34,220 for women, and the median 
income for oldest-old adults (85 years of age and older) was $50,120 for men and $31,890 for 
women (Roberts et al., 2018). The number of older men and women working past 65 years old is 
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steadily increasing (Ekerdt, 2010). However, only 21.9% of men and 14.2% of women 65-74 
years of age, 11.2% of men and 6.2% of women 75-84 years of age, and 3.7% of men and 1.5% 
of women 85 years of age and older participate in the labor force (Roberts et al., 2018). Yet, only 
a small percentage of older adults receive earnings defined as net income from employment 
(Roberts et al., 2018). 
The primary sources of income for older adults are Social Security benefits and payments 
from defined benefit (DB) pension or defined contribution (DC) plans (Poterba et al., 2011). 
Income from Social Security and from DB and DC plans are considered retirement income, 
income not earned from labor participation (Coile & Levine, 2011). A significant number of 
older adults rely on Social Security benefits accounting for most of their household income. An 
estimated 25% of older adults 80 years of age and older rely on Social Security benefits for at 
least 90% of income compared to 15.4% of older adults 65-69 years of age (Dushi, Iams, & 
Trenkamp, 2017). In addition, there has been a major shift in retirement income in the United 
States from a defined benefit (DB) pension to the defined contribution (DC) pension plan (Ali & 
Frank, 2019). However, individual coverage in a traditional pension plan (DB) or a 401(k) (DC) 
depends on income. Low-income individuals are much less likely to be covered under a DB or 
DC (Poterba et al., 2010). Older adults without a DB or DC plan significantly rely on Social 
Security benefits to account for most of their income in later life (Roberts et al., 2018). 
Financial resources were examined in this study to assess the wealth and income of older 
adults. Wealth was examined over time to assess the rate of wealth depletion. The association 
between wealth and multimorbidity was assessed. In addition, wealth difference via personality 
traits and age were examined. Lastly, income was used as a proximal variable, assessing the 
income of centenarians and its impact on psychological well-being. 
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Psychological well-being. Psychological well-being is measured in a number of ways. 
The two main traditions in the study of well-being are hedonic and eudaimonia (Ryan & Deci, 
2001). The hedonic approach focuses on happiness, in terms of pleasure (Kahneman, 1999) and 
on subjective well-being, in terms of life satisfaction and experience of positive and negative 
emotions (Diener & Lucas, 1999). Eudaimonia refers to well-being as a multidimensional 
approach to well-being (Ryff, 1989). This approach to well-being is about self-actualization 
rather than about happiness and pleasure (Ryff, 1991). 
The main constructs often used in measuring psychological well-being include life 
satisfaction, positive affect, negative affect, and six dimensions of psychological well-being (i.e., 
autonomy, environmental mastery, personal growth, positive relations with others, purpose in 
life, and self-acceptance). Other measures for well-being include optimism and self-esteem 
(Lucas, Diener, & Suh, 1996). In addition, clinical approaches to measuring well-being include 
depression, anxiety, and stress (Sin & Lyubomirsky, 2009). 
For this study, the well-being of older adults was viewed through positive affect and 
negative affect. Positive emotions for older adults have been observed to decline with increasing 
age (Griffin, Mroczek, & Spiro, 2006). Significant differences have been observed between 
oldest-old adults and young old adults. In particular, centenarians experience fewer positive 
emotions compared to octogenarians and sexagenarians (Poon, Martin, & Margrett, 2011). 
However, no significant differences in the experience of negative emotions have been observed 
among centenarians, octogenarians, and sexagenarians (Martin, da Rosa, Margrett, Garasky, & 
Franke, 2012). 
In addition, depressive symptoms was used to assess well-being. Depression is common 
among individuals with multiple chronic illnesses (Ciechanowski, Katon, & Russo, 2000). 
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Depression and depressive symptoms are not the same. Meeks, Vahia, Lavretsky, Kulkarni, and 
Jeste (2011) noted that the prevalence of individuals with “subthreshold” depression ranges from 
4 to 22.9%. This indicates that the prevalence of individuals who could potentially have 
depression is quite high. This is compared to the prevalence of diagnosed depression, which 
ranges from 4.6 to 9.3% for older adults 75 years of age and older. 
Depressive symptoms and positive and negative affect were used as outcomes variables 
in this study. The impact of multimorbidity and wealth were examined in relation to depressive 
symptoms. Distal and proximal influences on positive and negative affect were also examined. 
Age group (i.e., young-old, old-old, and oldest-old) was considered a moderator in this research. 
Therefore, age group definitions are briefly covered in the next section. 
Young-old, old-old, and oldest-old. The growing number of older adults in the United 
States led to terms denoting specific age groups. Initially, the terms “young-old” and “old-old” 
were used to distinguish individuals 55-74 years of age and individuals 85 years of age and older 
(Neugarten, 1974). The age of 55 was cited as potentially the new retirement age in the year 
2000 (Neugarten, 1975). However, Schmidt (1975) pointed out the potential for another age 
group beyond the “old-old” age group to distinguish individuals above 80 years of age.   
In the literature, the age range for young-old adults has varied widely. Studies have 
examined 45-64 years of age (Hamarat, Thompson, Steele, Matheny, & Simons, 2002), 60-74 
years of age (Field & Minkler, 1988), 60-69 years of age (Garfein, & Herzog, 1995), and 65-74 
years of age (McGinnis & Zelinski, 2003) to refer to the young-old age group. The literature has 




The “old-old” age group was then redefined as individuals 75 years of age and older to 
differentiate between the young-old and old-old age group (Halpert & Zimmerman, 1986). 
Further differentiation was made to compare older adults 85 years of age and older with older 
adults aged below 85 years of age (Bowling, Farquhar, & Browne, 1991). The term “oldest-old” 
was defined as older adults 85 years of age and older (Suzman & Riley, 1985). The rapid growth 
of older adults 85 years of age and older led to the recognition of the oldest-old group, and the 
National Institute of Aging (NIA) began an initiative for funded research on this age group 
(Suzman, Willis, & Manton, 1992). 
More recently, there has been a shift in the oldest-old age group as being defined as 
individuals 90 years of age and older (He & Muenchrath, 2011). This new designation was based 
on the American Community Survey (ACS) of Americans between 2006 and 2008. The shift to 
90 years of age and older as the “new” oldest-old age group was due to the significant increase in 
the number of individuals 90 years of age and older in the United States, potentially representing 
10% of the population by the year 2050 (He & Muenchrath, 2011). In addition, the 90+ Study, a 
longitudinal study on aging and dementia has adopted the age of 90 years of age and older to 
refer to the oldest-old age group (Berlau, Corrada, & Kawas, 2009; Corrada, Brookmeyer, 
Paganini‐Hill, Berlau, & Kawas, 2010). Researchers in Finland through the Vitality 90+ Study 
have also adopted 90 years of age and older as referring to the oldest-old age group (Nosraty, 
Jylhä, Raittila, & Lumme-Sandt, 2015; Tiainen, Luukkaala, Hervonen, & Jylhä, 2013). 
However, broad acceptance of 90 years of age and older as the oldest-old age group has 
remained confined. Scholarly literature has also continued to use 85 years of age and older to 
refer to the oldest-old age group. There is yet to be a consensus on how to use the term to refer to 
the oldest-old age group. For this dissertation, the young-old age group refers to individuals 65-
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74 years of age, the old-old age group refers to individuals 75-84 years of age, and the oldest-old 
refers to individuals 85 years of age and older. 
In this study, age was examined as a moderator and covariate. Age was a moderator with 
multiple group analyses conducted comparing young-old, old-old, and oldest-old on the effects 
of multimorbidity and financial resources on psychological well-being. In addition, the 
interaction effect of age and multimorbidity was used to examine how multimorbidity has a 
negative impact on wealth for individuals higher in age. Lastly, age was used as a covariate in 
this study examining its impact on the relationship between multimorbidity and financial 
resources on the dependent variable, psychological well-being. 
Age, period, and cohort effects. The role of context is important in assessing individual 
development. Individual development occurs throughout the life span. However, the effects of 
age on individual development cannot be disassociated from period and cohort effects (Schaie, 
1986). Age effects are the biological and social processes of aging through chronological age 
(Yang, 2008). Period effects refer to the historical events and environmental issues that influence 
individuals of all ages (Yang, 2008). Cohort effects refer to changes due to common birth year or 
sharing an important milestone like year of marriage (Yang, 2008). 
Age, period, and cohort effects explain developmental differences and changes across the 
life course, across time periods, and common cohorts. Two cohorts were represented in this 
research. The “greatest generation” (born prior to 1924) and the “silent generation” (1925-1945) 
cohorts were included in this study. The greatest generation cohort lived through World Wars I 
and II along with the Great Depression. World War I and the Great Depression might have had a 
large effect on health and wealth accumulation for the greatest generation cohort. This study 
examined the impact of multimorbidity and financial resources on psychological well-being 
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through chronological age. However, the effects of multimorbidity and financial resources may 
also be explained through period and cohort effects. 
Policy Implications 
Individual longevity towards the second century of life has contributed to our 
understanding of the implications of living into very old age. The prevalence of multimorbidity 
among older adults 65 years of age and older is as high as 77.3% (Stenholm et al., 2015). 
Chronic diseases and illnesses might not be life-threatening; however, chronic diseases and 
illnesses (e.g., arthritis, kidney issues, heart issues) can be debilitating and require long-term 
custodial care (Anderson & Knickman, 2001; Levine, Halper, Peist, & Gould, 2010). Increasing 
longevity and the rise in chronic diseases and illnesses is a significant aging and health policy 
issue. Access and affordability of long term custodial care will increase in importance. Policies 
related to long-term custodial care, specifically Medicare’s lack of coverage of long-term 
custodial care through skilled nursing facilities (SNF), will need changes if the growing number 
of older adults have significant disabilities associated with chronic diseases and illnesses. The 
costs of being admitted into a SNF poses a significant challenge. The health care costs associated 
with receiving care at SNFs can further deplete the wealth of older adults. 
In addition, retirement income policy is a significant concern that needs to be addressed 
to reduce inequality related to the distribution of wealth and income for older adults. In the past 
few decades, there have been significant changes in the demographics of older adults. There is 
now an overall decrease in poverty, overall increase in net worth, lower average debt, and 
increase in incomes for older adults 65 years of age and older (Gist, 2014). However, these 
changes might have stopped due to the recession in 2008 and the recent COVID-19 pandemic. 
Increasing inequality that occurs throughout the life course has led to large inequalities in income 
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and wealth in old age. Crystal (2016) pointed out that the older adults in the lowest quintiles of 
wealth rely on Social Security payments for most of their retirement income. In addition, 
Hispanics and Blacks are less likely to receive retirement benefits from employer sponsored 
defined-contribution (DC) plans compared to Caucasians (Tamborini & Kim, 2020). 
The concern with wealth and income inequality involves disparities related to health. 
Bravemen (2012) observed that patterns of health disparities can be explained through groups 
from backgrounds with low wealth. Lower wealth has been consistently associated with poorer 
self-rated health (Pollack et al., 2013). Reducing inequality related to the distribution of wealth is 
a significant policy concern. The implication of these three research studies is to increase 
knowledge and awareness of the importance of wealth accumulation in later life and the needs to 
address the growing inequality in the distribution of wealth. Inequality of wealth in later life can 
have significant repercussions for an increasingly aging population. 
Study Aims 
The following chapters contain three separate but interrelated studies. The aim of Study 1 
was to examine the long-term impact of multimorbidity and wealth on depressive symptoms in 
later life. The life cycle theory of consumption and saving and marginal utility of consumption 
were the theoretical framework for Study 1 (Finkelstein et al., 2013; Modigliani, 1986). 
Multimorbidity was the variable examining the impact of health on wealth depletion and also its 
impact on depressive symptoms. Wealth was the variable for assessing an individual’s net worth 
(financial assets minus liabilities). Depressive symptoms represented the marginal utility due to 
multimorbidity and wealth consumption. 
A growth curve analysis was conducted in Study 1 to examine the impact of 
multimorbidity and financial resources on psychological well-being of older adults. Waves 10-
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13, corresponding to the years 2010, 2012, 2014, and 2016, of the Health and Retirement Study 
(HRS) were used for the growth curve analysis. In addition, a growth curve analysis was 
conducted comparing the three age groups, young-old (65-74 years of age), old-old (75-84 years 
of age), and oldest-old adults (85 years of age and older). 
The aim of Study 2 was to examine individual differences in multimorbidity, wealth, and 
depressive symptoms through the five factor model of personality. The five factor model of 
personality was the framework used in Study 2 for examining individual differences according to 
the five personality dimensions (McCrae & Costa, 1999). An individual differences approach 
based on the five factor personality model was used to examine the link between multimorbidity, 
wealth, and depressive symptoms. 
The direct and moderating effects of personality traits on multimorbidity, wealth, and 
depressive symptoms were examined in Study 2. In addition, the role of age, specifically the 
moderating effect of age between the relationship of multimorbidity and wealth and between 
wealth and depressive symptoms, was examined in this study. 
The aim of Study 3 was to examine distal and proximal effects on psychological well-
being of octogenarians and centenarians. The developmental adaptation model and cumulative 
advantage model were the theoretical frameworks for Study 3 (Crystal & Shea, 1990; Martin & 
Martin, 2002). Distal influences included financial well-being of the family and years of 
education. Early life advantages/disadvantages were used as distal variables. Proximal influences 
included perceived economic status, income, multimorbidity, and coping. Octogenarians’ and 
centenarians’ current perception of economic status, current levels of income, number of chronic 
diseases and illnesses, and coping strategy were assessed as proximal variables. The outcome of 
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distal and proximal influences were positive and negative affect. Positive and negative affect 
were variables assessing psychological well-being. 
The direct effects of distal influences on proximal influences, and the direct effects of 
proximal influences on psychological well-being, were examined in Study 3. In addition, a test 
of indirect effects was conducted along with a multiple group analysis examining differences 
between octogenarians and centenarians. 
The three research studies contribute to the literature on the importance of multimorbidity 
and financial resources on psychological well-being in later life. IRB approval was obtained for 
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Abstract 
The purpose of this study was to examine the long-term impact of multimorbidity and wealth on 
depressive symptoms in later life. The participants of the study were 11,642 older adults 65 years 
of age and older from the Health and Retirement Study (HRS). The sample included 4,913 men 
and 6,729 women and was primarily White. A growth curve model was tested for waves 10 to 13 
of the HRS, years 2010, 2012, 2014, and 2016. In addition, a growth curve analysis was 
conducted comparing three age groups: young-old (65-74 years of age), old-old (75-84 years of 
age), and oldest-old adults (85 years of age and older). The results indicated that the growth 
curve model fit well to the data, χ2 (df = 44) = 175.06, p < .001, CFI = .997, RMSEA = .02, 
SRMR = .01. The results indicated that higher number of multimorbidity was associated with 
less initial overall wealth and depletion of wealth over time. Multimorbidity also was associated 
with higher levels of initial depressive symptoms and a positive change in depressive symptoms. 
Low initial wealth was linked to greater initial depressive symptoms and increasing depressive 
symptoms over time. The group comparison found that multimorbidity had a negative effect on 
initial levels and change in wealth for young-old and old-old adults. However, for oldest-old 
adults, multimorbidity was associated with higher levels and increase in depressive symptoms. 
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Introduction and Literature Review 
Chronic illnesses become a significant concern in later life. In particular, having a co-
occurrence of chronic health conditions increases with age (Canizares, Hogg-Johnson, Gignac, 
Glazier, & Badley, 2018). Multimorbidity is defined as having two or more concurrent chronic 
health conditions (Fortin, Steward, Poitras, Almirall, & Maddocks, 2012; Marengoni et al., 
2011). The prevalence of older adults 65 years of age and older having multiple chronic illnesses 
varies. A systematic review pointed out that the prevalence of multimorbidity ranges from 55-
98% for older adults (Marengoni et al., 2011). The most prevalent multimorbidity combination in 
a sample of older adults was arthritis and hypertension (Quiñones, Markwardt, & Botoseneanu, 
2016). Other studies have found this combination and noted that there is a multimorbidity pattern 
in national level data sets (Goodman, Ling, Briss, Parrish, Salive, & Finke, 2016). The older an 
individual becomes, the potential for having multimorbidity increases, as the majority of oldest-
old adults present multimorbidity (Formiga, Ferrer, Sanz, Marengoni, Alburquerque, & Pujol, 
2013). Multimorbidity is a major health issue with increasing age. 
The purpose of this study was to examine the long-term impact of multimorbidity and 
wealth on depressive symptoms in later life. Previous studies have focused on the link between 
multimorbidity to functional limitations (Quiñones et al., 2016) and mortality (Wei, Kabeto, 
Galecki, & Langa, 2019). However, multimorbidity and its implication for the psychological 
well-being of older adults needs further examination. Multimorbidity has been associated with 
increased risk of developing depressive symptoms (Gould, O'Hara, Goldstein, & Beaudreau, 
2016; Marengoni, Rizzuto, Wang, Winblad, & Fratiglioni, 2009; Melis, Marengoni, Angleman, 
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& Fratiglioni, 2014; Read, Sharpe, Modini, & Dear, 2017). Chronic illnesses and diseases such 
as arthritis, diabetes, and kidney disease have been strongly associated with depressive 
symptoms (Sharpe, McDonald, Correia, Raue, Meade, Nicholas, & Arean, 2017). Each 
additional chronic disease leads to increased levels of negative affect, depressive symptoms, and 
anxiety (Jones, Amtmann, & Gell, 2016). Consistently, multimorbidity has been observed to 
impact older adults’ psychological well-being. 
Multimorbidity has also been linked to wealth depletion in later life (Lee & Kim, 2003). 
Wealth is an important indicator of an individual’s or household’s total financial resources 
(Pollack, Chideya, Cubbin, Williams, Dekker, & Braveman, 2007). It is measured as an 
individual’s or household’s net worth (i.e., assets minus liabilities) (Pollack et al., 2017). 
Mounce, Campbell, Henley, Arreal, Porter, and Valderas (2018) noted that less wealthy 
individuals were more likely to present multimorbidity. In addition, having multimorbidity and 
less wealth were also factors to put individuals at increased risk of unemployment (van Zon, 
Reijneveld, Galaurchi, de Leon, Carlos, Almansa, & Bültmann, 2019). Approaching retirement 
age, the life cycle of accumulating wealth nears its end. Older adults’ ability to finance 
consumption after retirement depends on the total financial resources and the speed at which the 
resources are spent (Love, Palumbo, & Smith, 2009). The accumulation of wealth throughout the 
life cycle is crucial to consumption throughout retirement (Skinner, 2007). Wealth is built 
throughout the life cycle from equity (e.g., home ownership), financial assets (e.g., bonds and 
stocks), and personal financial assets (e.g., individual retirement accounts or 401(k), 403(b), 
Poterba, Venti, & Wise, 2011). The depletion of wealth for older adults due to chronic illnesses is 
a serious issue in later life (Kim & Lee, 2006). 
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The life cycle theory of consumption and saving is a framework for addressing the 
behaviors individuals engage in to consume income and save finances (Modigliani & Brumberg, 
1954). The theory focuses on how individuals choose to consume their financial resources at a 
rate that does not lead to the depletion of financial resources (Modigliani, 1986). The theory 
proposes that adults save in order to “dissave” in retirement (Haider, Hurd, Reardon, & 
Williamson, 2000). The idea is based on individuals being unable to save, instead utilizing 
accumulated wealth to maintain previous standards of living during retirement (Modigliani & 
Brumberg, 1954). The lack or inability to save in retirement and increasing longevity are 
hypothesized to lead to wealth depletion. 
In addition, the marginal utility of, or individuals’ satisfaction with, consumption varies 
with health (Finkelstein, Luttmer, & Notowidigdo, 2013). This framework addresses how each 
additional chronic disease is associated with a 10-25% decline in marginal utility compared to 
not having a chronic disease (Finkelstein et al., 2013). The marginal utility (i.e., satisfaction) of 
consumption depends on the number of chronic diseases (Finkelstein, 2013). The life cycle 
theory of consumption and saving and marginal utility of consumption address the importance of 
wealth accumulation and limiting the number of chronic diseases and illnesses to enjoy 
consumption in later life. 
The importance of saving for retirement is an economic, psychological, and health issue 
(Skinner, 2007). Health or having chronic illnesses has been noted as an important determinant 
of wealth depletion (Lee & Kim, 2003; Poterba et al., 2011). However, having limited wealth or 
low net worth (i.e., significant debt accumulation compared to financial assets) is also linked to 
higher levels of depressive symptoms (Berger, Collins, & Cuesta, 2016). A close examination of 
the relationship between wealth and number of depressive symptoms reveals that the number of 
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depressive symptoms is much higher for older adults with the lowest net worth (Panis, 2004). 
Low wealth has also been associated with increased depressive symptoms for older adults with 
involuntary job loss (Gallo, Bradley, Dubin, Jones, Falba, Teng, & Kasl, 2006). In addition, 
higher wealth and education are associated with lower levels of depressive symptoms (Zivin, 
Llewellyn, Lang, Vijan, Kabeto, Miller, & Langa, 2010). Low wealth, or having high debt, 
specifically “mid-term” debt, are debt that extends for a number of years (e.g., vehicle loans, 
home improvement loans) and has been linked to negative psychological well-being. The long-
term effects of wealth on psychological well-being merits further examination (Berger et al., 
2016). 
This study examined the long-term impact of multimorbidity and wealth on depressive 
symptoms. The hypotheses of the study were: 1) older adults with higher number of chronic 
illnesses and lower net worth have worse psychological well-being; 2) older adults with higher 
number of chronic illnesses have lower net worth; 3) oldest-old adults have lower wealth 
compared to young-old adults, and in turn worse psychological well-being or higher depressive 
symptoms. Figure 1 displays the hypothesized model. Multimorbidity at Time 1 (2010) was 
hypothesized to impact initial levels of wealth and depressive symptoms. In addition, three 
additional time points for wealth and depressive symptoms were assessed. The change in wealth 
and depressive symptoms over time was examined. Multimorbidity has been linked to wealth 
depletion (Lee & Kim, 2003; Love et al., 2009) and increased risk of developing depressive 
symptoms (Gould et al., 2016; Marengoni et al., 2009; Melis et al., 2014; Read et al., 2017). This 
study examined the impact of multimorbidity on wealth and depressive symptoms over Waves 
10-13 (i.e., the years 2010, 2012, 2014, and 2016). Wealth has been linked to depressive 
symptoms (Berger et al., 2016; Panis, 2004), and this study also examined the impact of initial 
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levels of wealth and change in wealth on initial levels of depressive symptoms and change in 
depressive symptoms over Waves 10-13 (i.e., the years 2010, 2012, 2014, and 2016). 
Methods 
Overview and Design 
Institutional Review Board (IRB) approval was obtained prior to data analysis. The 
proposed research design examined the impact of multimorbidity and wealth on depressive 
symptoms. The data for the study were from the RAND Health and Retirement Data Waves 10-
13 (i.e., 2010, 2012, 2014, and 2016). 
Sample and Sampling Strategy 
The Health and Retirement Study (HRS) is a longitudinal dataset begun in 1992. 
Participants in the Health and Retirement Study are from a nationally representative sample of 
Americans 50 years of age and older. The HRS originally sampled individuals born between 
January 1, 1931 and December 31, 1941 along with their spouses or partners (Juster & Suzman, 
1995). Respondents were asked about their financial status along with health issues. A second 
study, Asset and Health Dynamics Among the Oldest Old (AHEAD), sampled individuals born 
between 1890 and 1923 (Juster & Suzman, 1995). The cohort from 1931-1941 and the cohort 
from the AHEAD study were merged in 1998 (Sonnega, Faul, Ofstedal, Langa, Phillips, & Weir, 
2014). In addition, the Children of the Depression (CODA), a cohort of individuals born between 
1924 and 1930, were added to the study along with a cohort born during World War II known as 
the War Babies (Sonnega et al., 2014). Lastly, early baby boomers were sampled and added to 
the HRS in 2004 along with the mid-baby boomers in 2010 (Sonnega et al., 2014). 
After including only older adults aged 65 years of age and older at Time 1 assessment 
(2010), the sample participants in the study included 11,642 participants. Demographic 
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characteristics of the sample are displayed in Table 1. The sample included 4,913 men and 6,729 
women, and the sample was primarily White, comprising 81.9% of the sample. Young-old adults 
between the ages of 65 to 74 years of age comprised nearly half (49.6%) of the sample. Old-old 
adults, individuals 75-84 years of age comprised 35.7% of the sample, and oldest-old adults, 85 
years and older, comprised 14.7% of the sample. In addition, nearly one-third (32.4%) of the 
sample had a high school degree, 20.3% had a college degree, and 19.1% had at least a graduate 
degree. The sample participants were primarily married (55.6%) along with a significant number 
of widowed older adults (28.7%). 
Measures 
Multimorbidity. Multimorbidity was assessed in the HRS through asking respondents 
whether a doctor had ever told them that they have had high blood pressure, diabetes, cancer, 
lung disease, heart problems, stroke, psychiatric problems, or arthritis. The eight items were used 
to assess the prevalence of multimorbidity. Fortin et al. (2012) in their systematic review noted 
that considering 4 to 7 diagnoses can potentially lead to underestimating the prevalence of 
multimorbidity in a study. For each item, participants answered either “no” or “yes.” This means 
that respondents were defined as having a chronic disease if they responded having the disease 
prior to or in the 2010 wave. The number of chronic diseases remained stable or increased in the 
number of health conditions over time. The health conditions were summed at each wave to 
assess multimorbidity (Quiñones et al., 2016; Stenholm et al., 2015; van Von et al., 2019). 
Wealth. Wealth was computed through a sum of net value of real estate; net value of 
vehicles; net value of businesses; net value of individual retirement accounts and/or Keogh 
accounts, net value of stocks, mutual funds, and investment trusts; value of checking, savings, or 
money market accounts, value of CD, government savings bonds; net value of bonds; and net 
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value of all other savings. Total wealth was calculated as the sum of net worth minus debt. Total 
wealth was then categorized into quartiles (Cubbin, Pollack, Flaherty, Hayward, Sania, Vallone, 
& Braveman, 2011; Pollack et al., 2007). 
Depressive symptoms. The HRS depressive symptoms measure is a subset of the Center 
for Epidemiologic Studies Depression Scale (CES-D). The original CES-D contains 20 items; 
however, due to interview time constraints, the HRS includes a shortened, 8-item version of the 
CES-D with answer options, “yes” and “no.” Scoring for the CES-D measure shows a 
dichotomous distribution. Cronbach’s alpha values for the measure are .72 for wave 10, .74 for 
wave 11, .74 for wave 12, and .72 for wave 13. Depressive symptoms were summed at each 
wave to assess psychological well-being. 
Covariates. Age, gender, ethnicity, years of education, and marital status were controlled 
for in this study. Age was measured as a continuous variable. Gender was measured as male or 
female. Ethnicity was measured as White, Black, and Other. Education was measured in terms of 
number of years of education. Marital status was measured as married or not married. 
Analyses 
Bivariate correlations were computed to examine the relationship between 
multimorbidity assessed at Time 1 (2010) with four time points for wealth and also four time 
points for depressive symptoms. In addition, means were computed for depressive symptoms for 
the three age groups, young-old, old-old, and oldest-old adults. A one-way analysis of variance 
was computed with Scheffé post-hoc test to examine mean age group differences on depressive 
symptoms. 
The impact of multimorbidity and wealth on depressive symptoms of older adults was 
examined through a growth curve analysis. The variables measuring multimorbidity, wealth, and 
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depressive symptoms were used for the analysis. Multimorbidity was used as a predictor of 
initial status of wealth and depressive symptoms and change in wealth and depressive symptoms. 
Waves 10 to 13 of the HRS were used for the growth curve analysis, years 2010, 2012, 2014, and 
2016. In addition, multiple group analysis comparing the three age groups, young old (65-74 
years of age), old-old (75-84 years of age), and oldest-old adults (85 years of age and older) was 
conducted. 
Attrition rates throughout the four waves (i.e., the years 2010, 2012, 2014, and 2016) 
were assessed to examine who dropped from study or died in a subsequent wave. The sample at 
Time 1 assessment (2010) included 11,642 older adults. The sample at Time 2 assessment (2012) 
included 10,600 older adults. Participants who were no longer in the study included 1042 older 
adults who had died between Time 1 and Time 2 assessment. Time 1 to Time 2 attrition was only 
due to death. T-test results comparing individuals who remained in the study at Time 1 and Time 
2 with individuals who remained in the study significantly younger, t(11017) = -17.83, p < .001, 
included more women, t(11017) = 1.99, p < .05, had more years of education, t(11014) = 5.78, p 
< .001, and were more likely to be married, t(11015) = -8.37, p < .001 compared to those who 
were not in the study at Time 2. No significant differences were observed for ethnicity. For the 
measures in the study, sample participants who remained in the study had significantly fewer 
chronic diseases and illnesses, t(11015) = -13.83, p < .001, more wealth, t(11007) = 7.78, p 
< .001, and fewer depressive symptoms, t(9897) = -4.46, p < .001 compared to individuals who 
were not in the study at Time 2. 
The sample at Time 3 assessment (2014) included 9430 older adults. Participants who 
dropped out of the study included 41 older adults who were dropped from the sample, 1042 older 
adults who had died in the previous wave, and 1129 older adults who died between Time 2 and 
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Time 3 assessment. T-test results comparing individuals who remained in the study at Time 2 and 
Time 3 with individuals who dropped out of the study at Time 3 indicated that individuals who 
remained in the study were significantly younger, t(9967) = -17.92, p < .001, included more 
women, t(9967) = 4.68, p < .001, had more years of education, t(9963) = 6.21, p < .001, and 
were more likely to be married, t(9965) = -6.07, p < .001 compared to participants who dropped 
out of the study at Time 3. No significant differences were observed for ethnicity. For the 
measures in the study, sample participants who remained in the study had significantly fewer 
chronic diseases and illnesses, t(9966) = -14.70, p < .001, more wealth, t(9966)= 8.78, p < .001, 
and had lower levels of depressive symptoms, t(9043) = -7.95, p < .001 compared to individuals 
who dropped out of the study at Time 4. 
The sample at Time 4 assessment (2016) included 8122 older adults. The number of 
participants who were not in the study at Time 4 included 114 older adults who dropped from the 
sample, 1129 older adults who died during the previous wave, and 2277 older adults who died 
between Time 3 and Time 4 assessment. T-test results comparing individuals who remained in 
the study at Time 3 and Time 4 with individuals who dropped out of the study at Time 4 
indicated that individuals who remained in the study were significantly younger, t(8633) = -
20.14, p < .001, had more years of education, t(8629) = 4.68, p < .001, and were more likely to 
be married, t(8622) = -9.53, p < .001 compared to participants who dropped out of the study at 
Time 4. No significant differences were observed for gender and ethnicity. For the measures in 
the study, sample participants who remained in the study at Time 4 had significantly fewer 
chronic diseases and illnesses, t(8632) = -14.29, p < .001, more wealth, t(8633) = 8.26, p < .001, 
and lower levels of depressive symptoms, t(7839) = -7.40, p < .001. Examining attrition across 
Waves 10-13 (i.e., the years 2010, 2012, 2014, and 2016), individuals who dropped out of the 
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study were older, male, less educated, and less likely to be married. In addition, they had 
significantly more chronic diseases and illnesses, less wealth, and higher levels of depressive 
symptoms. Also, participants who dropped out of the study did not return in subsequent waves. 
Techniques for addressing missing data have focused on missing at random (MAR) 
mechanisms through maximum likelihood estimation and multiple imputation (Enders, 2011). 
Recently, the missing not at random (MNAR) mechanisms implemented through selection 
models and pattern mixture models have taken on greater prominence. However, the assumptions 
related to MAR and MNAR for growth curve analysis are stringent, and it is difficult to conclude 
which of these conditions applies (Enders, 2011). For this study missing data were addressed 
through full information maximum likelihood (FIML) and a pattern mixture model. The model 
for the study is displayed in Figure 1. Figure 1 displays the effects of multimorbidity on initial 
levels of wealth (iwealth), change in levels of wealth (swealth), initial levels of depressive symptoms 
(idepress), and change in levels of depressive symptoms (sdepress) across 4 waves of data, Waves 10-
13, corresponding to the years 2010, 2012, 2014, and 2016 of the HRS. 
Results 
The means for each age group were computed. Oldest-old adults had the highest levels of 
depressive symptoms compared to young-old and old-old adults. Figure 2 displays the means for 
depressive symptoms across Waves 10-13 (i.e., the years 2010, 2012, 2014, and 2016) for each 
age group. The results of the one-way analysis of variance (ANOVA) with Scheffé post-hoc tests 
assessing mean differences revealed young-old adults had significantly lower scores on 
depressive symptoms compared to old-old (Cohen’s d ranged from .086 to.125) and oldest-old 
adults (Cohen’s d ranged from .134 to .162) for the first three waves of data. However, there 
were no significant differences in the fourth wave. In addition, no significant differences in 
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depressive symptoms were observed between old-old and oldest-old adults across the four waves 
(Cohen’s d ranged from .005 to .021). 
Table 2 displays bivariate correlations for Time 1 (2010) for multimorbidity and for 
Times 1-4 (2010, 2012, 2014, and 2016) for wealth and depressive symptoms. Bivariate 
correlations indicate that multimorbidity at Time 1 (2010) assessment had a significant and 
negative association with all four time points for wealth. In addition, multimorbidity at Time 1 
(2010) assessment had a significant positive association with all four time points for depressive 
symptoms. Wealth at Time 1 (2010), Time 2 (2012), Time 3 (2014), and Time 4 (2016) 
assessments were significantly (positively) associated with one another. Wealth had a significant 
and negative association at all time points with depressive symptoms. Lastly, depressive 
symptoms at all time points were significantly associated with one another. 
A growth curve model was estimated for four waves, years 2010, 2012, 2014, and 2016, 
testing for the shape and rate of change through a linear slope factor. Two growth models were 
estimated. The first model (Model 1) was a growth curve analysis without the inclusion of 
covariates. Model 1 included a regression path for multimorbidity as an exogenous predictor of 
initial status and linear slope factor for wealth and depressive symptoms. In addition, regression 
paths were estimated for initial status of wealth on initial status of depressive symptoms, initial 
status of depressive symptoms and linear slope of wealth on linear slope of depressive 
symptoms, and initial status of wealth on linear slope of wealth. The second model was a growth 
curve analysis with covariates. Five covariates (i.e., age, gender, ethnicity, years of education, 
and marital status) were included in the model as exogenous predictors of initial status and linear 
slope factor for wealth and depressive symptoms. 
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The fit of Model 1 without covariates yielded an acceptable fit, χ2 (df = 24) = 145.44, p 
< .001, CFI = .997, RMSEA = .02, SRMR = .01. The fit of Model 2 with the inclusion of 
covariates also yielded an acceptable fit, χ2 (df = 44) = 175.06, p < .001, CFI = .997, RMSEA 
= .02, SRMR = .01. The inclusion of covariates indicated that demographics had a significant 
impact on initial status and linear slope in wealth and depressive symptoms. In addition, the 
pattern mixture model did not differ from the model tested with full information maximum 
likelihood. 
Table 3 displays the results of the growth curve model analysis. Examining the effects of 
multimorbidity and wealth on initial levels of depressive symptoms, initial status of wealth had a 
significant and negative association with initial status of depressive symptoms, β = -.13, p 
< .001. This indicates that high initial levels of wealth is associated with less initial levels of 
depressive symptoms. In addition, multimorbidity had a significant positive association with 
initial status of depressive symptoms, β = .20, p < .001. This indicates that a high number of 
chronic diseases is associated with high initial levels of depressive symptoms. The percentage of 
variance explained for initial levels of depressive symptoms was 12.3%. 
The results examining the linear change in depressive symptoms revealed that the initial 
status of depressive symptoms had a significant and negative association with the linear slope of 
depressive symptoms, β = -.25, p < .001. The result indicates that the lower initial status of 
depressive symptoms, the greater the change in levels of depressive symptoms. The linear slope 
of wealth had a significant and negative association with the linear slope of depressive 
symptoms, β = -.08, p < .05. This indicates that a negative change in wealth is associated with 
more depressive symptoms over time. Multimorbidity also had a significant positive association 
with the linear slope factor for depressive symptoms, β = .10, p < .001. Older adults with more 
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chronic diseases/illnesses had a positive change in depressive symptoms. The percentage of 
explained variance for the linear change in depressive symptoms was 7.9%. 
For initial levels of wealth, multimorbidity had a significant and negative association 
with initial status of wealth, β = -.15, p < .001. The results indicated that higher number of 
chronic conditions was associated with less initial overall wealth. In addition, for the linear 
change in wealth, initial status of wealth had a significant and negative association with the 
linear slope of wealth, β = -.29, p < .001. This indicated that initial status of wealth was 
associated with a negative change in wealth. The percentage of explained variance for initial 
levels of wealth was 4.3%. Lastly, multimorbidity also had a significant and negative association 
with the linear slope of wealth, β = -.06, p < .01. This indicated that high number of chronic 
diseases was associated with a negative change in wealth. The percentage of explained variance 
for the linear change in wealth was 4.9%. 
There were five covariates in the model: age, gender, ethnicity, education level, and 
marital status. The association between demographic characteristics and initial levels of 
depressive symptoms revealed that gender (β = .07, p < .001), years of education (β = -.15, p 
< .001), and marital status (β = .18, p < .001) had a significant association with initial levels of 
depressive symptoms. The results indicate that men, older adults, older adults with fewer years of 
education, and married older adults had higher initial levels of depressive symptoms compared to 
women, older adults with more years of education, and non-married individuals. In addition, age 
(β = .17, p < .001), gender (β = .07, p < .01), years of education (β = -.06, p < .05), and marital 
status (β = -.20, p < .001) had a significant association with the linear change in depressive 
symptoms. The results indicate that adults older in age, men, older adults with fewer years of 
education, and not married older adults experienced a linear increase in depressive symptoms. 
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Examining the association between demographic characteristics and initial wealth status, 
age (β = .04, p < .001), gender (β = -.02, p < .05), ethnicity (β = -.18, p < .001), years of 
education (β = .34, p < .001), and marital status (β = -.25, p < .001) had a significant association 
with initial status of wealth. The results indicate that older adults younger in age, women, 
minority older adults, older adults with fewer years of education, and not married older adults 
had less initial wealth. This was in comparison to adults older in age, men, Caucasians, older 
adults with more years of education, and married individuals. In addition, age (β = -.10, p 
< .001), gender (β = -.05, p < .01), years of education (β = .10, p < .001), and marital status (β = 
-.05, p < .01) had a significant association with the linear change in wealth. The results indicate 
that older adults with increasing age, women, older adults with less years of education, and not 
married older adults experienced a linear decline in wealth. 
A multiple group analysis comparing the three age groups (i.e., young-old, old-old, and 
oldest-old) was conducted. A fixed model was tested where all paths were estimated to be the 
same. The fixed model had an acceptable fit to the data, χ2 (df = 96) = 271.82, p < .001, CFI 
= .996, RMSEA = .02, SRMR = .03. The results from the fixed model indicated that all pathways 
were significant. A model was then conducted, where a single path was allowed to be freely 
estimated across the three age groups. 
The results from the model freeing the parameter from multimorbidity to initial levels of 
depressive symptoms was a significant improvement over the fixed model, Δχ2 (2) = 6.51, p 
< .05. The standardized beta value for young-old adults was β = .23, p < .001, for old-old adults 
was β = .19, p < .001, and for oldest-old adults was β = .13, p < .01. Second, freeing the 
parameter from multimorbidity to initial levels of wealth yielded a significant improvement, Δχ2 
(2) = 23.72, p < .001. The standardized beta value for young-old adults was β = -.25, p < .001, 
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for old-old adults was β = -.17, p < .001, and for oldest-old adults was β = -.14, p < .001. In 
addition, freeing up the parameter from multimorbidity to the linear in change in depressive 
symptoms yielded an improved model, Δχ2 (2) = 15.15, p < .001. The standardized beta value for 
young-old adults was β = .18, p < .001, for old-old adults was β = .03, p > .05, and for oldest-old 
adults was β = -.15, p > .05. Lastly, freeing up the parameter from multimorbidity to the linear 
change in wealth yielded an improved model, Δχ2 (2) = 7.62, p < .05. The standardized beta 
value for young-old adults was β = -.11, p < .001, for old-old adults was β = .00, p > .05, and for 
oldest-old adults was β = -.05, p > .05. Multimorbidity had the strongest association with the 
linear change in wealth and depressive symptoms for young-old adults. 
Discussion 
The purpose of this study was to examine the long-term impact of multimorbidity and 
wealth on depressive symptoms of older adults. Four waves of data (i.e., for the years 2010, 
2012, 2014, and 2016) from the HRS were used to examine how chronic illnesses in later life 
deplete wealth, and in turn lead to higher depressive symptoms. The main findings from this 
study was that the growth curve model estimate with a linear slope provided a good fit to the 
data, and multimorbidity and wealth had a significant impact on the experience of depressive 
symptoms in later life. 
The results confirmed the hypotheses of the study. The first hypothesis was that older 
adults with a higher number of chronic diseases and illnesses and lower wealth had worse 
psychological well-being. We found that having multimorbidity or having higher number of 
chronic diseases and illnesses and low wealth at initial assessment were associated with higher 
levels of depressive symptoms. These results are consistent with previous findings.  
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Multimorbidity has previously been associated with depressive symptoms (Gould et al., 
2016; Jones et al., 2016; Marengoni et al., 2009; Melis et al., 2014; Read et al., 2017; Sharpe et 
al., 2017). Also, lack of wealth or low net worth has been found to be associated with higher 
levels of depressive symptoms (Berger et al., 2016; Gallo et al., 2006; Panis, 2004). High 
numbers of chronic illnesses and low wealth had significant impacts on depressive symptoms. 
The second hypothesis of the study was that older adults with a higher number of chronic 
diseases and illnesses had lower wealth. A major point of the life cycle theory of consumption is 
that older adults accumulate wealth over the life span to dissave (Haider et al., 2000). The ability 
to dissave depends on total net worth and the speed at which wealth is depleted (Love et al., 
2009). Using data from the HRS, we found that the number of chronic health conditions was 
significantly associated with wealth and depressive symptoms. The effects were quite large, 
indicating that multimorbidity affects wealth accumulation and increases depressive symptoms. 
This confirms previous findings that multimorbidity depletes wealth in later life (Lee & Kim, 
2003; Mounce et al., 2018). Accumulating wealth for older adults is important; however, the 
speed at which wealth is depleted appears to be linked to the number of chronic illnesses older 
adults have. 
The third hypothesis of this study was that oldest-old adults have lower wealth compared 
to young-old adults, and in turn worse psychological well-being or higher depressive symptoms. 
This hypothesis was also supported. Over each of the four waves, a higher percentage of oldest-
old adults were in the lower quartiles of wealth compared to young-old adults. In addition, age 
had a significant impact on the linear change in depressive symptoms with increasing age leading 
to the experience of more depressive symptoms. Across the three age groups, average scores on 
depression increased from young-old to old-old adults and from old-old to oldest-old adults. 
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These results show that oldest-old adults have lower wealth and also the highest number of 
depressive symptoms compared to younger age groups. 
Furthermore, results from the multiple group analysis indicated that multimorbidity had 
the strongest impact on the linear change in wealth and also depressive symptoms for young-old 
adults compared to old-old and oldest-old age groups. A potential explanation for why 
multimorbidity has a significant impact on wealth depletion and increase in depressive symptoms 
for young-old adults might be due to increased health care costs associated with chronic diseases 
and illnesses. Having multiple chronic diseases and illnesses at earlier ages might lead to a 
steady expenditure on health care which does not lead to wealth accumulation. Living with 
chronic diseases and illnesses and not being able to build wealth might lead to increased 
depressive symptoms over time. This shows the importance of entering retirement age with 
fewer chronic diseases and illnesses for older adults to have less depletion of wealth and better 
overall psychological well-being. 
The context for these results can also be viewed in terms of cohort effects. Two cohorts 
were represented in this study, the greatest generation (born prior to 1924) and the silent 
generation (1925-1945) (Sonnega et al., 2014). The greatest generation cohort age ranged from 
86-109 years of age in the study and was 10.5% of the sample. The silent generation cohort 
ranged from 65-85 years of age and was 89.5% of the sample. The greatest generation cohort had 
the least amount of education, with 64.5% of the greatest generation cohort’s highest educational 
attainment being high school. The greatest generation cohort also had the highest percentage of 
the sample in the two lowest quartiles of wealth, 59.8%. In addition, 76.7% of the greatest 
generation cohort had two or more chronic diseases and illnesses. Multimorbidity and wealth had 
a significant impact on depressive symptoms with increasing chronological age. However, this 
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can also be viewed in terms of cohort effects. In this study, earlier cohorts (i.e., the silent 
generation) had less overall education, less wealth, and more chronic illnesses compared to later 
cohorts (i.e., greatest generation). 
An important contribution of this study was the examination of the long-term effects of 
low wealth on psychological well-being. Wealth is an important indicator of socioeconomic 
status (Pollack et al., 2007), and the long-term effects of low wealth (i.e., significant debt 
compared to financial assets) needed further study (Berger et al., 2016). We found a linear 
change in wealth impacting a linear change in depressive symptoms. Wealth decreases over time 
and depressive symptoms increase over time. However, a discussion on wealth and depressive 
symptoms for older adults must take into account the impact of multimorbidity. The depletion of 
wealth due to multimorbidity is a significant concern in later life. In turn, this affects the 
psychological well-being of older adults. 
The implications of this study lie in the important role of private and public benefits for 
retirement and health care of older adults. In particular, employer-sponsored private retirement 
plans can significantly assist older adults in the lowest quartiles of wealth. Access to defined 
benefit (DB) or defined contribution (DC) plans for individuals in low-paying jobs must be 
addressed. Individuals in stable and higher salary positions mainly receive private benefits, and 
access to these benefits can support older adults who enter retirement with low wealth. In 
addition, the potential increase in chronic diseases and illnesses and decline in wealth over time 
indicate that as older adults age further, health care expenditure(s) and hospitalizations may 
increase. Public benefits like Medicaid, which covers the costs of custodial care for older adults 
in skilled nursing facilities (SNFs), are provided for individuals below the poverty threshold. 
However, not all older adults need SNF supported care nor qualify for Medicaid and Medicare. 
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Policies making access to SNFs easier and increasing the duration of coverage in SNFs past 100 
days might also ease the burden of decreasing wealth in later life. The results of this study 
suggest that private and public policies be adjusted to optimize health and finances of older 
adults. 
Overall, findings from this study indicated that having multiple chronic illnesses was 
associated with lower wealth at initial assessment and also led to a significant depletion in wealth 
over time. The limitations of this study are that chronic health conditions were assessed by self-
report which may lead to underreporting of disease. In addition, the HRS used a shortened 
version of the CESD with dichotomous answer outcomes. The shortened form of the CES-D was 
highly skewed. In this research study, multiple group analysis examining the impact of 
multimorbidity on initial levels of wealth and depressive symptoms and linear change in wealth 
and depressive symptoms was conducted for age groups. Future studies should also examine the 
moderating effects of gender and ethnicity groups. Lastly, future studies can examine the impact 
of wealth for older adults with or without individual retirement accounts (IRAs). There were a 
significant number of older adults who either did not have or did not report having IRAs. This is 
an important source of net worth that impacts one’s wealth and potentially depressive symptoms 
in later life. 
An important point must be made about attrition in this study. Individuals who dropped 
out of the study were significantly older, were more likely to be men, and had less overall 
education. In addition, individuals who dropped out between waves had a significantly higher 
number of chronic diseases and illnesses, less wealth, and higher depressive symptoms. Due to 
attrition, the results of this study may be biased towards younger and healthier older adults. 
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Future studies can examine the severity and duration of illnesses among individuals who dropped 
out of the study and also their financial status. 
The implications of this study indicate the importance of wealth on psychological well-
being in later life. However, further research examining the link between wealth and 
psychological well-being must take into account multimorbidity. Multimorbidity is strongly 
associated with wealth depletion, and the results of this study indicate that physical health and 
wealth must be examined together when examining the psychological well-being of older adults. 
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Demographic Characteristics of Sample Participants 
 
 N n % 
Age Group 11642   
     65 – 74   5773 49.6% 
     75 – 84   4156 35.7% 
     85+  1713 14.7% 
     Total  11642 100.0% 
    
Gender 11642   
     Male   4913 42.2% 
     Female  6729 57.8% 
     Total  11642 100.0% 
    
Ethnicity 11642   
     White  9532 81.9% 
     Black  1656 14.2% 
     Other    450 3.9% 
     Total  11638 100.0% 
    
Educational Attainment 11642   
     Less than High School Degree  2756 23.7% 
     General Education Development    530 4.6% 
     High School Degree  3769 32.4% 
     Some 4-year College  2366 20.3% 
     College Degree and above  2218 19.1% 
     Total  11639 100.1% 
    
Marital Status 11642   
     Married  6122 55.6% 
     Partnered   324 2.9% 
     Separated   128 1.2% 
     Divorced    986 8.9% 
     Widowed  3163 28.7% 
     Never Married   294 2.7% 
     Total  11017 100.0% 
    
Multimorbidity 11642   
     0 Chronic Illnesses  755 6.9% 
     1 Chronic Illness  2011 18.3% 
     2 Chronic Illnesses  2971 27.0% 
     3 Chronic Illnesses  2671 24.2% 
66 
 
Table 1. Continued    
 N n/$ % 
Multimorbidity    
     4 Chronic Illnesses  1589 14.4% 
     5-6 Chronic Illnesses  957 8.7% 
     7-8 Chronic Illnesses  63 0.5% 
     Total  11017 100.0% 
    
Wealth (Net Worth $)    
     Quartile 1 (lowest)  2,000  
     Quartile 2  102,600  
     Quartile 3  294,500  
     Quartile 4 (highest)  929,918  
    
 









Bivariate Correlations for Multimorbidity, Wealth, and Depressive Symptoms 
 
 1. 2. 3. 4. 5. 6. 7. 8. 9. 
1. Multimorbidity Wave 10 1.00 - - - - - - - - 
2. Wealth Wave 10 
 
-.20*** 1.00 - - - - - - - 
3. Wealth Wave 11 -.19*** .87*** 1.00 - - - - - - 
4. Wealth Wave 12 -.18*** .83*** .86*** 1.00 - - - - - 
5. Wealth Wave 13 
 
-.20*** .80*** .82*** .87*** 1.00 - - - - 
6. Depressive Symptoms 
Wave 10 
.19*** -.20*** -.19*** -.19*** -.18*** 1.00 - - - 
7. Depressive Symptoms 
Wave 11 
.19*** -.18*** -.18*** -.19*** -.18*** .54*** 1.00 - - 
8. Depressive Symptoms 
Wave 12 
.19*** -.16*** -.16*** -.17*** -.17*** .47*** .51*** 1.00 - 
9. Depressive Symptoms 
Wave 13 
.18*** -.16*** -.16*** -.16*** -.17*** .45*** .48*** .52*** 1.00 
 





Growth Curve Model for Multimorbidity Predicting Initial Status of Wealth and Depressive 
Symptoms and Linear Slope of Wealth and Depressive Symptoms 
  
 B SE β 
Depressive Symptoms Intercept 
 
   
        Wealth Intercept -.10 .01 -.13*** 
        Multimorbidity .11 .01 .20*** 
        Age -.00 .00 -.01 
        Gender .11 .02 .07*** 
        Ethnicity -.02 .02 -.01 
        Education -.04 .00 -.15*** 
        Marital Status .05 .00 .18*** 
Depressive Symptoms Linear Change 
 
   
        Depressive Symptoms Intercept  -.03 .01 -.25
*** 
        Wealth Linear Change -.08 .04 -.08* 
        Multimorbidity .01 .00 .10*** 
        Age .00 .00 .17*** 
        Gender .01 .00 .07** 
        Ethnicity .01 .00 .03 
        Education -.00 .00 -.06* 
        Marital Status -.01 .00 -.20*** 
        Multimorbidity -.11 .01 -.15*** 
        Age .01 .00 .04*** 
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Table 3. Continued    
 
B SE β 
Wealth Intercept     
        Gender -.05 .02 -.02* 
        Ethnicity -.37 .02 -.18*** 
        Education .11 .00 .34*** 
        Marital Status -.10 .00 -.25*** 
Wealth Linear Change 
 
   
        Wealth Intercept -.02 .00 -.29*** 
        Multimorbidity -.00 .00 -.06*** 
        Age -.00 .00 -.10*** 
        Gender -.01 .00 -.05** 
        Ethnicity -.00 .00 -.02 
        Education .00 .00 .10*** 
        Marital Status -.00 .00 -.05* 
 


































Figure 1. Path Diagram of Linear Growth Model. iwealth and swealth are intercept and slope for 
wealth. idepress and sdepress are intercept and slope for depressive symptoms. Waves 10-13 are data 










































CHAPTER 3.    INDIVIDUAL DIFFERENCES IN MULTIMORBIDITY, WEALTH, 
AND DEPRESSIVE SYMPTOMS IN LATER LIFE 
Joseph Kim1 and Peter Martin1 
Iowa State University1 
Modified from a paper to be submitted to Social Science & Medicine 
Abstract 
The purpose of this study was to examine individual differences in multimorbidity, financial 
resources, and psychological well-being through the five factor model of personality. The 
participants of the study included 4208 adults 65 years of age and older from the Health and 
Retirement Study (HRS). The RAND HRS data file was merged with the “Leave it Behind” 
Psychosocial and Lifestyle Questionnaire core file to include personality variables. Measures 
assessing personality traits (The Big Five personality traits), number of chronic illnesses 
(multimorbidity), financial resources (wealth), and psychological well-being (CES-D) were 
included in the analyses. The study used an individual differences approach examining 
personality having a direct effect on multimorbidity and in turn on wealth and depressive 
symptoms. In addition, individual differences were assessed through the moderating effects of 
personality between multimorbidity and wealth, and also between wealth and depressive 
symptoms. The results suggest significant direct paths between all five personality traits to 
multimorbidity. In addition, significant direct paths were observed from personality traits to 
wealth and also to depressive symptoms. Six significant indirect paths were observed between 
the five personality factors and wealth through multimorbidity, and between multimorbidity and 
depressive symptoms through wealth. Lastly, two significant interactions were found. The 
interaction between multimorbidity and neuroticism had a positive association with depressive 
symptoms, and the interaction between multimorbidity and extraversion had a negative effect on 
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wealth. Lastly, the interaction between multimorbidity and age had a positive effect on wealth. 
Overall, the study showed the importance of an individual differences approach in examining the 
relationship between multimorbidity, wealth, and depressive symptoms in later life. 
Keywords:  Multimorbidity, wealth, depressive symptoms, individual differences 
 
Introduction and Literature Review 
The number of diseases and chronic illnesses increase with age (Stenholm et al., 2015). 
Multimorbidity, or the co-occurrence of chronic disease/illnesses, is a serious health issue 
(Marengoni et al., 2011). It is associated with a higher likelihood of functional limitations and 
mortality (Quiñones, Markwardt, & Botoseneanu, 2016). Multimorbidity increases with age, 
however, examining multimorbidity rates across countries, the rate of increase in the oldest age 
groups is small and some countries see declines in multimorbidity in the oldest age groups 
(Garin et al., 2016). Systematic reviews examining the prevalence of multimorbidity show that 
the rates vary widely, 13.1%-71.8% (Fortin, Stewart, Poitras, Almirall, & Maddocks, 2012). 
Understanding individual differences in the development of chronic illnesses across the life span 
and its impact on psychological well-being is an important area of consideration. 
The purpose of this study was to examine individual differences in multimorbidity, 
wealth, and depressive symptoms through the five factor model of personality. The increasing 
prevalence of multimorbidity in older adults merits further study in understanding its effect on 
psychological well-being. A systematic review of multimorbidity and depressive symptoms 
indicates that individuals with multimorbidity are at increased risk for depressive disorders 
(Read, Sharpe, Modini, & Dear, 2017). In addition, a significant association was observed 
between the number of chronic illnesses and depressive symptoms (Jones, Amtmann, & Gell, 
2016; Read et al., 2017). The severity of depressive symptoms has also been associated with 
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increasing numbers of chronic physical illnesses (Sharpe, McDonald, Correia, Raue, Meade, 
Nicholas, & Arean, 2017). Even one disease has been associated with increasing odds of 
developing depressive symptoms among older adults (Melis, Marengoni, Angleman, & 
Fratiglioni, 2014). 
Moreover, certain chronic illnesses have been found to be significantly associated with 
psychological well-being. Arthritis, chronic pain, diabetes, kidney disease, neurological 
disorders, and respiratory disease are chronic illnesses observed to have a significant impact on 
the severity of depressive symptoms (Sharpe et al., 2017). Cardiovascular disease (CVD) has 
also been significantly related to depressive symptoms (Marengoni, Rizzuto, Wang, Winblad, & 
Fratiglioni, 2009). Multimorbidity combinations of arthritis and heart conditions have also been 
significantly associated with depressive symptoms and higher anxiety (Gould, O'Hara, Goldstein, 
& Beaudreau, 2016). Having a chronic illness or multiple chronic illnesses has consistently been 
linked to adverse psychological well-being. 
Wealth also has a significant association with chronic illnesses. Chronic illnesses have 
been observed to impact wealth depletion in later life. The likelihood of wealth depletion for 
older adults increases with a new chronic illness or disease (Lee & Kim, 2003). Household 
wealth is impacted by the health of each spouse, in particular the wife’s health has been observed 
to have a greater impact on household wealth (Michaud & van Soest, 2008). For single older 
adults, increasing number of chronic illnesses has been associated with wealth depletion (Kim & 
Lee, 2006). Multimorbidity has a significant impact on wealth of older adults in later life. 
Along with multimorbidity, examining wealth’s impact on psychological well-being for 
older adults merits further examination. Wealth refers to assets (e.g., savings, stocks, inheritance, 
real estate) and net worth (i.e., assets minus debt) (Pollack, Chideya, Cubbin, Williams, Dekker, 
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& Braveman, 2007). Socioeconomic status (SES) is often used in research to examine the role of 
financial status/resources, however wealth is rarely used to reflect SES (Pollack et al., 2007). 
Household wealth is built over the life course, and early retirement or forced retirement in 
particular for older women has been associated with significantly higher depressive symptoms 
(Szinovacz & Davey, 2004). Events that lead to significant wealth depletion have also been 
observed to increase depressive symptoms (Pool, Needham, Burgard, Elliott, & de Leon, 2017). 
Having significant household debt compared to financial assets has been linked to greater 
depressive symptoms (Berger, Collins, & Cuesta, 2016). For older adults 75 years of age and 
older in the United States, lack of financial assets (e g., stocks, mutual funds, real estate) leads to 
greater likelihood of depressive symptoms (von dem Knesebeck, Lüschen, Cockerham, & 
Siegrist, 2003). Individual and/or household wealth is an important indicator of SES and has 
been consistently observed to lead to greater depressive symptoms. 
However, individual differences based on personality can point to how multimorbidity 
and wealth impact depressive symptoms. The five factor model of personality is a framework for 
understanding individual differences according to the five personality dimensions (McCrae & 
Costa, 1999). Personality traits capture individual differences and have a significant association 
with increased risk of getting a disease or becoming ill (Sutin, Zonderman, Ferrucci, & 
Terracciano, 2013). For instance, higher levels of neuroticism, low agreeableness, and low 
conscientiousness have been associated with increased risk of getting a disease or becoming ill 
(Sutin et al., 2013). Higher levels of neuroticism and lower level of conscientiousness have also 
been associated with more than two diseases and illnesses (Chapman, Roberts, Lyness, & 
Duberstein, 2013). Low conscientiousness has been associated with diabetes, high blood 
pressure, and high neuroticism is associated with asthma and other lung problems (Goodwin & 
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Friedman, 2006).The traits of neuroticism and low conscientiousness in particular have been 
associated with disease or mortality (Friedman & Kern, 2014; Friedman, Kern, & Reynolds, 
2010; Wilson, Mendes de Leon, Bienias, Evans, & Bennett, 2004). Examining personality traits 
and its impact on chronic illnesses can bring attention to potential processes involved in the 
development of multimorbidity (Goodwin & Friedman, 2006). 
In addition, individual differences are also observed through personality in terms of 
wealth and depressive symptoms. Higher income has been associated with lower neuroticism, 
higher extraversion and conscientiousness (Jonassaint, Siegler, Barefoot, Edwards, & Williams, 
2011). In addition, higher levels of neuroticism and low levels conscientiousness have been 
associated with depressive symptoms, and disease has also been directly related to depressive 
symptoms (Friedman & Kern, 2014). 
The study examined the link between personality, based on the five factor personality 
model, with multimorbidity and in turn depressive symptoms and wealth of older adults. The 
hypothesis of the study were: 1) higher number of chronic illnesses leads to less wealth and more 
depressive symptoms; 2) increasing numbers of health conditions (multimorbidity) leads to 
decreased wealth; and 3) higher levels of neuroticism, low extraversion, high openness to 
experience, low agreeableness, and low conscientiousness were hypothesized to lead to high 
multimorbidity of illnesses. Figure 1 displays the hypothesized model showing the indirect effect 
of multimorbidity between personality and wealth and depressive symptoms. 
In addition, an alternative model was tested to observe if the original model or alternative 
model were appropriate for this study. Another process by which personality traits impact health 
is through moderation (Deary, Weiss, & Batty, 2010). The alternative model hypothesized that 
personality traits moderate the relationship between multimorbidity and wealth. The hypotheses 
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for the study were: 1) multimorbidity has a negative impact on wealth for individuals with higher 
levels of neuroticism and lower levels of conscientiousness; 2) multimorbidity has a positive 
impact on depressive symptoms for individuals with higher levels of neuroticism and lower 
levels of agreeableness and conscientiousness; 3) multimorbidity has a negative impact on 
wealth for individuals higher in age. Figure 2 displays the moderating effect of personality traits 
between wealth and depressive symptoms. 
Methods 
Overview and Design 
Institutional Review Board (IRB) approval was obtained for prior to data analysis. The 
proposed research design examines personality as a predictor of multimorbidity and in turn 
wealth and depressive symptoms over three waves of data. Waves 11-13, corresponding to the 
years 2012, 2014, and 2016 of the Health and Retirement Study (HRS) were used in the analysis. 
Sample and Sampling Strategy 
The Health and Retirement Study (HRS) is a longitudinal dataset begun in 1992. 
Participants from the Health and Retirement Study are from a nationally representative sample of 
Americans 50 years of age and older. The HRS originally sampled individuals born between 
January 1, 1931 and December 31, 1941 along with their spouses or partners (Juster & Suzman, 
1995). Respondents were asked about financial status along with health issues. A second study, 
Asset and Health Dynamics Among the Oldest Old (AHEAD), sampled individuals born 
between 1890 and 1923 (Juster & Suzman, 1995). The cohort from 1931-1941 and the cohort 
from the AHEAD study were merged in 1998 (Sonnega, Faul, Ofstedal, Langa, Phillips, & Weir, 
2014). In addition, the Children of the Depression (CODA), a cohort of individuals born between 
1924 and1930 were added to the study along with a cohort born during World War II known as 
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the War Babies (Sonnega et al., 2014). Lastly, early baby boomers were sampled and added to 
the HRS in 2004 along with the mid baby boomers in 2010 (Sonnega et al., 2014). 
The RAND HRS file and the Psychosocial and Lifestyle Questionnaire from the “Leave 
it Behind” core file containing personality variables from Wave 11 (2012) were merged (Smith, 
Ryan, & Sonnega, 2019). The total number of participants in the study at the first year of 
assessment in 2012 included 4208 participants 65 years of age and older. Demographic 
characteristics of the sample are displayed in Table 1. The sample included 1745 men and 2463 
women. The sample was primarily Caucasian, comprising 84.0% of the sample. Over 57% of the 
sample were married. 
Measures 
Multimorbidity. Chronic diseases and illnesses were assessed through computing a 
summary variable. The HRS includes a summary variable of eight diseases and illnesses. The 
diseases and illnesses included were: high blood pressure, diabetes, cancer, lung disease, heart 
disease, stroke, psychiatric problems, and arthritis. 
Wealth. Wealth was computed through a sum of net value of real estate; net value of 
vehicles; net value of businesses; net value of individual retirement accounts and/or Keogh 
accounts, net value of stocks, mutual funds, and investment trusts; value of checking, savings, or 
money market accounts, value of CD, government savings bonds; net value of bonds; and net 
value of all other savings. Total wealth was calculated as the sum of net worth minus debt. Total 
wealth was then categorized into quartiles (Cubbin, Pollack, Flaherty, Hayward, Sania, Vallone, 
& Braveman, 2011; Pollack et al., 2007). 
Depressive symptoms. The HRS Depressive Symptoms measure is a subset of the 
Center for Epidemiologic Studies Depression Scale (CES-D). The original CES-D contains 20 
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items, however due to interview time constraints, the HRS includes a shortened, 8-item version 
of the CES-D. Scoring for the CES-D measure shows a dichotomous distribution. Example 
questions for the CES-D are: “I felt depressed,” “Happy,” “Felt sad.” Cronbach’s alpha for the 
CES-D is .70. 
Personality. The Big Five personality traits from Midlife in the United States (MIDUS) 
and the International Personality Item Pool (IPIP) were used from the HRS Psychosocial and 
Lifestyle Questionnaire. Originally, 26 items were drawn from MIDUS and then 5 items from 
IPIP were added in 2010. There were a total of four items for neuroticism, five items for 
extraversion, seven items for openness to experience, five items for agreeableness, and ten items 
for conscientiousness. Due to the uneven number of items across personality factors, three items 
were used per factor in the analyses. The three items for neuroticism were: “moody,” “worrying,” 
“nervous.” The three items for extraversion were: “outgoing,” “lively,” “active.” The three items 
for openness to experience were: “imaginative,” “intelligent,” “sophisticated.” The three items 
for agreeableness were: “caring,” “softhearted,” “sympathetic.” The three items for 
conscientiousness were: “organized,” “thorough,” “thrifty.” Cronbach’s alpha for neuroticism 
was .71. Cronbach’s alpha for extraversion was .70. Cronbach’s alpha for openness to experience 
was .61. Cronbach’s alpha for agreeableness was .73. Cronbach’s alpha for conscientiousness 
was .64. 
Covariates. Age, gender, ethnicity, education, and marital status were used as covariates 
in the study. Age was measured as a continuous variable. Gender was measured as male or 
female. Ethnicity was measured as Caucasian or non-Caucasian. Education was measured in 





Bivariate correlations were computed to examine the relationship between personality 
traits and multimorbidity assessed at Time 1 (2012) with wealth assessed at Time 2, and 
depressive symptoms at Time 3 (2016). 
The first part of the study assessed the relationship between Big Five personality factors 
with multimorbidity and multimorbidity with wealth and depression (CES-D). The model 
assessed personality at wave 11 (2012), multimorbidity at wave 11 (2012), wealth at wave 12 
(2014), and depressive symptoms at wave 13 (2016). A test of indirect effects was conducted 
through bootstrap estimation in Mplus Version 8.0. Indirect effects were assessed through 
examining bias corrected 95% confidence intervals (CI). 
In addition, interaction terms were created in Mplus to determine the moderating effect of 
personality traits between multimorbidity and wealth, and between multimorbidity and 
depressive symptoms. Also, the effects of age moderating the association of multimorbidity with 
wealth, and moderating the association between multimorbidity and depressive symptoms were 
examined. Summary scores for depressive symptoms and the five factors of personality were 
created. The personality trait variables, multimorbidity, and age variables were centered prior to 
analysis in Mplus. Six interaction terms were defined in Mplus (i.e., multimorbidity x 
neuroticism, multimorbidity x extraversion, multimorbidity x openness to experience, 
multimorbidity x agreeableness, multimorbidity x conscientiousness, and multimorbidity x age). 
Seven interactions were computed with one interaction term added per analysis. 
Attrition rates were assessed to examine whether participants were dropped from the 
study or died in a subsequent wave. The sample at Time 1 assessment (2012) included 4208 
older adults 65 years of age and older. The sample at Time 2 assessment (2014) included 3893 
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older adults. Participants who dropped out of the study included 315 older adults who had died 
between Time 1 and Time 2 assessment. T-test results comparing individuals who remained in 
the study at Time 1 and Time 2 with individuals who were not in the study at Time 2 indicate that 
individuals who remained in the study were significantly younger,  t(4206) = -9.41, p < .001, 
included more women, t(4206) = 3.05, p < .01, and had more years of education, t(df = 4201) = 
3.53, p < .001 compared to participants who were not in the study at Time 2. No significant 
differences were observed for ethnicity and marital status. For the measures in the study, sample 
participants who remained in the study had significantly fewer chronic diseases and illnesses, 
t(4205) = -8.94, p < .001, higher wealth, t(4206) = 3.88, p < .001, and lower depressive 
symptoms, t(4052) = -3.31, p < .01. In addition, sample participants who remained in the study 
had significantly lower levels of neuroticism, t(3991) = -2.04, p < .05, higher levels of 
extraversion, t(3973) = 7.44, p < .001, openness to experiences, t(3840) = 3.69, p < .001, 
agreeableness, t(3986) = 4.04, p < .001, and conscientiousness, t(3902) = 3.40, p < .01, compared 
to participants who were not in the study at Time 2. 
The sample at Time 3 assessment (2016) included 3468 older adults. Participants who 
were not in the study at Time 3 assessment included 11 older adults who were dropped from the 
sample, 315 older adults who had died since the previous wave, and 414 older adults who died 
between Time 2 and Time 3 assessment. T-test results comparing individuals who remained in 
the study at Time 2 and Time 3 with individuals who were not in the study at Time 3 indicates 
that individuals who remained in the study were significantly younger, t(3726) = -12.83, p 
< .001, had more years of education, t(3722) = 3.53, p < .001, and were more likely to be 
married, t(3722) = -5.24, p < .001 compared to participants who were not in the study at Time 3. 
No significant differences were observed for gender and ethnicity. For the measures in the study, 
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sample participants who remained in the study had significantly fewer chronic diseases and 
illnesses, t(3725) = -10.04, p < .001, more wealth, t(3726) = 3.83, p < .001, and lower levels of 
depressive symptoms, t(3536) = -4.43, p < .001 compared to participants who were not in the 
study at Time 3. The results of the attrition analysis indicates that individuals who dropped out of 
the study were significantly older, were more likely to be men, had fewer years of education, had 
a significantly higher number of chronic diseases and illnesses, had less wealth, and had higher 
levels of depressive symptoms. 
Results 
Table 2 displays bivariate correlations for each variable in the study. Bivariate 
correlations indicate that the personality factors, neuroticism, extraversion, openness to 
experience, agreeableness, and conscientiousness were significantly associated with each other. 
The only exception was neuroticism with agreeableness. In addition, multimorbidity, wealth, and 
depressive symptoms were significantly associated with all personality factors with the exception 
of agreeableness. Multimorbidity had a significant and negative association with wealth and a 
positive association with depressive symptoms. Wealth had a significant and negative association 
with depressive symptoms. 
The result of the hypothesized mediation model indicated an adequate fit, χ2 (df = 9) = 
268.31, p < .001, CFI = .96, RMSEA = .08, SRMR = .03. The results of the direct paths from the 
independent variables, the five personality factors to the mediating variable, multimorbidity, 
were all significant. Older adults with higher levels of neuroticism, lower extraversion, higher 
openness to experience, higher agreeableness, and lower conscientiousness reported higher levels 
of multimorbidity. The percentage of variance explained for multimorbidity was 9.0%. In 
addition, significant direct paths were observed from multimorbidity to wealth (β = -.42, p 
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< .001) and depressive symptoms (β = .09, p < .001). The percentage of variance explained for 
wealth was 26.5% and for depressive symptoms was 14.3%. This indicates that older adults with 
higher chronic diseases/illnesses reported lower wealth and higher depressive symptoms. Lastly, 
wealth had a significant and direct negative association with depressive symptoms, β = -.09, p 
< .001. 
The hypothesized model fit well to the data. However, the modification indices revealed 
plausible direct paths between personality factors to wealth and to depressive symptoms. The 
addition of the direct paths yielded an improved fit to the model, χ2 (df = 4) = 5.72, p > .05, CFI 
= 1.00, RMSEA = .01, SRMR = .004. The χ2 difference test revealed a significant difference 
between the hypothesized model and modified model with direct paths from personality factors 
to wealth and depressive symptoms, Δχ2 (5) = 262.59, p < .001. Table 3 displays the results of 
the direct paths, and Figure 3 displays the final modified model with direct paths. 
The test of indirect effects through bootstrap sampling revealed six significant indirect 
paths between the five personality factors and wealth through multimorbidity, and between 
multimorbidity and depressive symptoms through wealth. Table 4 displays the results of the test 
of indirect effects. Multimorbidity had a significant positive indirect effect on depressive 
symptoms through wealth, β = .01, p < .05 (.00, .02). This indicates that older adults with lower 
levels of multimorbidity reported more wealth, which in turn related to lower depressive 
symptoms. Extraversion, β = .03, p < .05 (.01, .03) and conscientiousness, β = .01, p < .05 (.00, 
.02) had a significant positive indirect effect on wealth through multimorbidity. This indicates 
that older adults with lower levels of extraversion and conscientiousness reported higher chronic 
illness/diseases, which in turn negatively related to wealth. Also, neuroticism, β = -.03, p = .01 (-
.03, -.00), openness to experience, β = -.01, p < .05 (-.02, -.00), and agreeableness, β = -.01, p 
84 
 
< .05 (-.02, -.00) had a significant and negative indirect effect on depressive symptoms through 
multimorbidity. This indicates that older adults with higher levels of neuroticism, openness to 
experience, and agreeableness reported higher chronic illness/diseases, which in turn negatively 
related to wealth. 
Along with a test of indirect effects, the moderating effect of personality between 
multimorbidity and wealth, and in addition multimorbidity and depressive symptoms were 
computed. Two significant interaction effects were observed. The interaction of multimorbidity 
with neuroticism had a significant positive association with depressive symptoms, β = .07, p 
< .01. The amount of variance for depressive symptoms explained was 11.3% (p < .001) above 
and beyond main effects. This indicates that multimorbidity has stronger impact on depressive 
symptoms for older adults with higher levels of neuroticism. The results from the simple slope 
analysis indicated that the simple slope coefficient between multimorbidity and depressive 
symptoms for older adults with high levels of neuroticism (+1 SD) were significantly different 
from zero, b = .10, p < .001, and the simple slope coefficient for older adults with low levels of 
neuroticism (-1 SD) were significantly different from zero, b = .07, p < .001. Figure 4 displays 
the simple slopes for the interaction between multimorbidity and neuroticism on depressive 
symptoms. 
Moreover, the interaction between multimorbidity and extraversion had a significant and 
negative effect on wealth, β = -.04, p < .05. The amount of variance for depressive symptoms 
explained was 3.9% (p < .001) above and beyond main effects. This indicates that 
multimorbidity has a stronger negative impact on wealth for older adults with higher levels of 
extraversion. The results from the simple slope analysis indicated that the simple slope 
coefficient between multimorbidity and wealth for older adults with high levels of extraversion 
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(+1 SD) were significantly different from zero, b = -.14, p < .001, and the simple slope 
coefficient for older adults with low levels of neuroticism (-1 SD) were significantly different 
from zero, b = -.12, p < .001. Figure 5 displays the simple slopes for the interaction between 
multimorbidity and extraversion on wealth. 
Lastly, the moderating effect of age between multimorbidity and wealth, and in addition 
multimorbidity and depressive symptoms were computed. One significant interaction was 
observed. The interaction between multimorbidity and age had a significant positive association 
with wealth, β = .05, p < .01. The amount of variance explained for wealth was 3.4% (p < .001) 
above and beyond main effects. This indicates that multimorbidity has a stronger negative impact 
on wealth for older adults at younger ages. The results from the simple slope analysis indicated 
that the simple slope coefficient between multimorbidity and wealth for older adults in higher 
age (+1 SD) were significantly different from zero, b = -.15, p < .001, and the simple slope 
coefficient for adults at younger ages (-1 SD) were significantly different from zero, b = -.16, p 
< .001. Figure 6 displays the simple slopes for the interaction between multimorbidity and age on 
wealth. 
Discussion 
The purpose of this study was to examine individual differences in multimorbidity, 
wealth, and depressive symptoms through the five factor model of personality. Two approaches 
were taken in this study. An individual differences approach using personality having a direct 
effect on multimorbidity and in turn on wealth and depressive symptoms. In addition, individual 
differences were assessed through the moderating effects of personality between multimorbidity 




Approaching individual differences through the direct effects of personality traits on 
multimorbidity, all five factor personality traits were significantly associated with multimorbidity 
in this study. Previous studies have indicated that individuals with higher levels of neuroticism 
and low conscientiousness report more chronic illnesses (Chapman et al., 2013; Friedman & 
Kern, 2014; Friedman et al., 2010; Sutin et al., 2013; Wilson et al., 2004). Older adults’ 
dispositions (i.e., personality traits) have a significant influence on the development of 
multimorbidity (Goodwin & Friedman, 2006). However, this study found additional personality 
traits were associated with multimorbidity (i.e., extraversion, agreeableness, and openness to 
experience). The five-factor personality model plays a significant role in explaining individual 
differences in multimorbidity and its impact on wealth and depressive symptoms. 
More chronic illnesses in this study was also associated with the depletion of wealth. Lee 
and Kim (2003) have pointed out that the likelihood of wealth depletion increases with each 
additional chronic illnesses. The link between chronic illnesses with wealth and depressive 
symptoms has been pointed out in the literature (Kim & Lee, 2006; Read et al., 2017), however, 
a key contribution of this study is the exploration of the impact of multimorbidity and its impact 
on wealth depletion and in turn psychological well-being. Consistent with previous findings, 
multimorbidity was associated with wealth depletion and higher number of chronic illnesses was 
associated with more depressive symptoms. A key finding in this study was that wealth depletion 
was associated with greater depressive symptoms. The importance of having and maintaining 
wealth in later life affects psychological well-being (Szinovacz & Davey, 2004; von dem 
Knesebeck et al., 2003). This is especially important in the context of health. Our study found 
that having more chronic illnesses leads to wealth depletion, and in turn greater depressive 
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symptoms. For older adults, not only their health, but also their wealth are essential to 
psychological well-being in later life. 
Pollack et al. (2007) noted that financial resources, specifically wealth, needs greater 
attention in research. Our study approached the role of multimorbidity and wealth on the 
experience of depressive symptoms through an individual differences perspective. Another key 
finding was that the personality traits agreeableness and conscientiousness were both 
significantly related to wealth. Higher levels of conscientiousness was associated with more 
wealth. However, an interesting finding was that lower levels of agreeableness was associated 
with more wealth. The items comprising the agreeableness factor in the HRS were “caring,” 
“softhearted,” and “sympathetic.” The quality described in these items capture an individual who 
looks after other people. This is an admirable trait to have, however being “softhearted” and 
“caring” does not necessarily lead to having significant wealth in later life. From an individual 
differences perspective, the finding from this study shows that certain qualities are more likely to 
lead to wealth depletion (i.e., agreeableness) and other qualities are more likely to lead to greater 
wealth (i.e., conscientiousness). 
The results of the study also indicated the indirect role multimorbidity has between 
personality traits and wealth. Although there were two significant direct effects from personality 
traits (i.e., agreeableness and conscientiousness) to wealth, personality also had an indirect effect 
on wealth via multimorbidity. From an individual differences perspective, personality has a 
significant role in wealth depletion. Older adults who are more conscientious have greater 
wealth. However, this relationship must also be viewed through the lens of chronic illnesses. An 
individual’s health or the number of chronic illnesses has been with associated with wealth 
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depletion in later life (Lee & Kim, 2003). An individual’s personality has a significant influence 
on wealth in later life, yet multimorbidity has a significant role in wealth depletion. 
Wealth was also observed to have an indirect role between multimorbidity and depressive 
symptoms. As previously pointed out, multimorbidity was significantly associated with 
depressive symptoms in this study. Numerous studies have pointed out this association (Jones et 
al., 2016; Melis et al., 2014; Read et al., 2017). However, our study points to the importance of 
wealth in later life and its impact on depressive symptoms. Multimorbidity is a strong indicator 
of depressive symptoms, however this association must also be explained via wealth. How older 
adults feel maybe a reflection of their levels of wealth, as wealth is impacted by one’s overall 
health. Based on the results of this study, the number of chronic illnesses plays a significant role 
in the experience of depressive symptoms in later life, however this must be viewed through 
older adults’ wealth. 
In addition, viewing individual differences through the moderating effect of personality 
traits, two significant interactions were found. Significant interactions were found in the role of 
neuroticism as a moderator between multimorbidity and depressive symptoms, and in the role of 
extraversion as a moderator between multimorbidity and wealth. Of the five personality traits 
that comprise the five factor model of personality, only neuroticism and extraversion played a 
significant role in the association between multimorbidity and depressive symptoms, as well as 
between multimorbidity and wealth, respectively. This may indicate the relative importance of 
neuroticism and extraversion from an individual differences perspective. When individuals are 
faced with multiple diseases, they would more likely show depressive symptoms if they are 
neurotic (anxious). Perhaps more neurotic people would feel more affected by limitations of 
those diseases and also could face their own mortality. Emotionally stable persons, on the other 
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hand may be confident that they can live with multimorbidities. Moreover, when individuals are 
faced with multiple diseases, they would more likely show lower levels of wealth if they are 
extraverted. Perhaps extraverted people are more likely to notice the effect of expenses related to 
multimorbidity on wealth because of their outgoing lifestyle. Introverted persons, on the other 
hand, may not see the same effect of multimorbidity on their wealth given their perhaps more 
cautious spending habits. Being anxious or emotionally stable and being extraverted or being 
introverted might be stronger indicators of individual differences when compared to the other 
three personality traits. 
However, the moderation effects of neuroticism and extraversion were not large. Further 
research is needed to examine the relative importance of neuroticism and extraversion as 
individual difference characteristics. Based on this study, the moderating effects of neuroticism 
and extraversion on the relationship between multimorbidity and depressive symptoms and 
multimorbidity and wealth points to the importance of an individual differences approach to 
understanding the number of chronic illnesses and its impact on wealth accumulation and 
depressive symptoms in later life. 
Personality traits represented individual difference variables in this study. In addition, 
personality traits represent an important individual resource. Mean levels of personality traits 
typically remain stable beginning in early adulthood to middle adulthood (McCrae & Costa, 
1994). Similar results have been observed indicating that personality traits reach stability in 
young adulthood (Terracciano, McCrae, & Costa, 2010). Recent findings indicate that openness 
to experience, extraversion, and conscientiousness having high long-term stability, and 
agreeableness and neuroticism having low levels of stability (Edmonds, Goldberg, Hampson, & 
Barckley, 2013). Although, there is relative stability in personality traits across time, there are 
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significant changes in mean levels of neuroticism, extraversion, openness to experience, and 
agreeableness (Graham & Lachman, 2012). Overall, neuroticism and extraversion decline and 
agreeableness and conscientiousness increase over the life span (Costa, McCrae, & Löckenhoff, 
2019). However, multimorbidity might affect personality change, potentially leading to less 
openness and extraversion (Sutin et al., 2013). Also, multimorbidity might lead an individual 
with less accumulated wealth to be less outgoing (less extraverted) to save money.  
Lastly, age was found to significantly moderate the relationship between multimorbidity 
and wealth. Among older adults, the relationship between multimorbidity and wealth was not as 
strong as it was for young-old adults. A possible explanation for this was the first time young-old 
adults were confronted with expenditures related to multimorbidity. They might have more 
closely noticed the effect of “dissaving” and made adjustments. In addition, there might be a 
survivorship effect. Young-old adults with serious chronic diseases and illnesses might not 
survive into later life. This is an important result showing the importance of entering late 
adulthood without multimorbidity, defined as having two or more concurrent disease (Marengoni 
et al., 2011). 
The moderating effect of age can also be interpreted through period and cohort effects. 
The context of an individual’s development through specific historical time and birth year needs 
consideration in explaining individual differences (Schaie, 1986). Examining the results strictly 
through chronological age indicates that for young old adults multimorbidity has a stronger effect 
on wealth. However, individuals who were much older in the study lived through the Great 
Depression in the 1930s and through World War II. Those experiences might have shaped how an 
earlier cohort (i.e., the greatest generation) rationed or saved to build wealth regardless of health 
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issues compared to the silent generation. Therefore, individual differences in multimorbidity, 
wealth, and depressive symptoms may also be explained through period and cohort effects. 
The results of this study have important implications for health care and retirement 
policies. Addressing individual differences can optimize health care for older adults. Preventative 
care, specifically the management of existing chronic diseases and illnesses and preventing 
additional chronic diseases, may reduce expenditure related to health care for older adults and 
reduce post-acute care in skilled nursing facilities (SNFs), which only cover short-term care 
coverage through Medicare. In addition, retirement policies that promote employer-sponsored 
retirement plans for the majority of individuals can lead to greater wealth accumulation in later 
life and assist older adults transitioning into retirement to maintain previous quality of life. 
There were a number of limitations to this study. The HRS is a nationally representative 
data set; however, the individual difference personality traits variables were from the HRS 
Psychosocial and Lifestyle Questionnaire, sent to only a subset of the HRS sample every four 
years. This reduced the potential number of participants in the study significantly. Also, the 
personality traits openness to experience and conscientiousness had relatively low internal 
consistency values. In addition, the short form of the CES-D was highly skewed. Lastly, the HRS 
only has eight indicators for chronic illnesses. Fortin et al. (2012) in their systematic review 
noted that considering 4 to 7 diagnoses can potentially lead to underestimating the prevalence of 
multimorbidity in a study. There are significantly more chronic illnesses and diseases that are not 
specified in the HRS, potentially underestimating the actual prevalence of multimorbidity. 
Future studies can examine individual differences in multimorbidity, wealth, and 
depressive symptoms through a person-centered approach. Instead of using the five personality 
traits, individuals can be grouped according to their configuration of personality traits. Grouping 
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older adults according to personality profiles and examining differences in levels of 
multimorbidity, wealth, and depressive symptoms can further understanding of individual 
differences in how older adults develop multimorbidity, deplete wealth, and experience 
depressive symptoms. In addition, along with the moderating effects of age, the moderating 
effects of gender and ethnicity should be evaluated to examine the impact of multimorbidity on 
wealth and on depressive symptoms for men and women and for White and non-White 
individuals. 
This study displayed the importance of examining individual differences in 
multimorbidity and wealth impacting depressive symptoms in later life. The five personality 
traits were significantly linked to multimorbidity, and multimorbidity was associated with wealth 
depletion. Lastly, the amount of wealth older adults had was negatively related to depressive 
symptoms. Overall, the role of multimorbidity and wealth and their impact on depressive 
symptoms should be viewed through an individual differences approach. 
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Demographic Characteristics of Sample Participants 
 
 N n % 
Age Group 4208   
     65 – 74   1997 47.4% 
     75 – 84   1666 39.6% 
     85+   545 13.0% 
     Total  4208 100.0% 
    
Gender 4208   
     Male   1745 41.5% 
     Female  2463 58.5% 
     Total  4208 100.0% 
    
Ethnicity 4208   
     White  3534 84.0% 
     Black  512 12.2% 
     Other  159 3.8% 
     Total  4205 100.0% 
    
Educational Attainment 4208   
     Less than High School Degree  854 20.3% 
     General Education Development  192 4.6% 
     High School Degree  1361 32.3% 
     Some 4-year College  930 22.1% 
     College Degree and above  879 20.7% 
     Total  4203 100.0% 
    
Marital Status 4208   
     Married  2406 57.2% 
     Partnered  143 3.4% 
     Separated  42 1.0% 
     Divorced  388 9.2% 
     Widowed  1120 26.6% 
     Never Married  109 2.6% 
     Total  4208 100.0% 
    
Multimorbidity 4208   
     0 Chronic Illnesses  240 5.7% 
     1 Chronic Illness  724 17.2% 
     2 Chronic Illnesses  1155 27.4% 
     3 Chronic Illnesses  1048 24.9% 
     4 Chronic Illnesses  624 14.8% 
     5-6 Chronic Illnesses  391 9.2% 
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Table 1. Continued 
 
   
 N n/M(SD) % 
Multimorbidity 4208   
     7-8 Chronic Illnesses  25 0.6% 
     Total  4207 100.0% 
    
Personality    
     Neuroticism  6.01(2.01)  
     Extraversion  9.21(2.02)  
     Openness to Experience  8.48(1.89)  
     Agreeableness  10.54(1.66)  
     Conscientiousness  9.24(1.92)  
    
Depressive Symptoms  0.38(0.78)  
    
Wealth (Net Worth in $)    
     Quartile 1 (lowest)  5,000.00  
     Quartile 2  111,14.00  
     Quartile 3  318,100.00  
     Quartile 4 (highest)  1,065,169.00  
    
 
Note. Means for personality traits and depressive symptoms presented left of parentheses. 
Standard deviation for personality traits and depressive symptoms in parentheses. Median 








Bivariate Correlations for Personality Traits, Multimorbidity, Wealth, and Depressive Symptoms 
 
 1. 2. 3. 4. 5. 6. 7. 8. 
1. Neuroticism 1.00 - - - - - - - 
2. Extraversion 
 
-.22*** 1.00 - - - - - - 
3. Openness to 
Experience 
-.14*** .51*** 1.00 - - - - - 
4. Agreeableness .03 .37*** .34*** 1.00 - - - - 
5. Conscientiousness 
 
-.11*** .37*** .43*** .34*** 1.00 - - - 
6. Multimorbidity 
 
.19*** -.19*** -.08*** -.01 -.12*** 1.00 - - 
7. Wealth 
 
-.08*** .11*** .14*** .01 .20*** -.18*** 1.00 - 
8. Depressive 
Symptoms 
.29*** -.13*** -.03 -.01 -.09*** .18*** -.15*** 1.00 
 





Direct Effect of Personality Traits on Multimorbidity, Multimorbidity on Wealth, and Wealth 




B SE β 
 
Depressive Symptoms 
   
        Wealth -.05 .02 -.07** 
        Multimorbidity .06 .01 .11*** 
        Neuroticism .10 .01 .26*** 
        Extraversion -.04 .01 -.09*** 
        Openness to Experience .04 .01 .09*** 
        Age .00 .00 .03 
        Gender .05 .03 .03 
        Ethnicity .07 .03 .04* 
        Education -.04 .01 -.07** 
        Marital Status .01 .01 .02 
 
Wealth 
   
        Multimorbidity -.15 .06 -.19** 
        Agreeableness -.03 .01 -.04** 
        Conscientiousness .07 .01 .12*** 
        Age .01 .00 .07*** 
        Gender -.02 .04 -.01 
        Ethnicity -.34 .03 -.15*** 
        Education .26 .02 .32*** 
        Marital Status -.09 .01 -.21*** 
 
Multimorbidity 
   
        Neuroticism .10 .01 .14*** 
        Extraversion -.12 .01 -.17*** 
        Openness to Experience .06 .01 .07*** 
        Agreeableness .06 .02 .07*** 
        Conscientiousness -.05 .01 -.07*** 
        Age .01 .00 .07*** 
        Gender -.20 .05 -.07*** 
        Ethnicity .02 .05 -.01 
        Education Level -.13 .02 -.12*** 
        Marital Status .03 .01 .06*** 
 






Indirect Effect of Multimorbidity Between Personality Traits and Wealth, and Indirect Effect of 
Wealth Between Multimorbidity and Depressive Symptoms 
 
Path/effect B SE β 95% CI 
Multimorbidity → Wealth → Depressive Symptoms .01 .00 .01* .00, .02 
Neuroticism → Multimorbidity → Wealth -.02 .01 -.03* -.03, -.00 
Extraversion→ Multimorbidity → Wealth .02 .01 .03* .01, .03 
Openness to Experience → Multimorbidity → Wealth -.01 .00 -.01* -.02, -.00 
Agreeableness → Multimorbidity → Wealth -.01 .00 -.01* -.02, -.00 
Conscientiousness → Multimorbidity → Wealth .01 .00 .01* .00, .02 
 
*p < .05. 















































Figure 2. Moderating Effects of Personality Traits and Age Between Multimorbidity and 
Depressive Symptoms, and Moderating Effects of Personality Traits and Age Between 
































































































































CHAPTER 4.    DISTAL AND PROXIMAL INFLUENCES ON PSYCHOLOGICAL 
WELL-BEING IN VERY LATE LIFE 
Joseph Kim1, Peter Martin1, and Leonard W. Poon2 
Iowa State University1 and University of Georgia2 
Modified from a paper to be submitted to Psychology and Aging 
Abstract 
The purpose of this study was to examine the effects of multimorbidity and financial resources 
on the psychological well-being of centenarians through the developmental adaptation model 
(Martin & Martin, 2002). Proxy reports from 63 octogenarians and 129 centenarians from the 
Georgia Centenarian Study were obtained. Structural equation modeling was conducted to assess 
the relationship between distal and proximal measures of financial well-being of the family of 
origin, years of education, perceived economic status, financial resources, multimorbidity, and 
coping on positive and negative affect. The model fit well to the data, χ2 (df =114) = 141.53, p 
= .04, CFI = .96, RMSEA = .04, SRMR = .04. Significant direct paths were observed between 
distal and proximal influences on positive and negative affect. The distal influence of education 
had a significant impact on financial resources, β = .31, p < .001, perceived economic status, β 
= .25, p < .01, and coping, β = .25, p < .01. In addition, perceived economic status had a 
significant direct effect on negative affect, β = -.27, p < .05. Coping had a significant positive 
effect on the experience of positive emotions, β = .28, p < .05. The results of the multiple group 
analysis indicated that years of education had a stronger impact on centenarians’ perception of 
financial adequacy compared to octogenarians’ perception. These findings indicate that 
multimorbidity does not affect centenarians’ experience of positive and negative emotions. In 




Keywords:  Centenarians, multimorbidity, financial resources, positive and negative 
affect. 
 
Introduction and Literature Review 
The rate of multimorbidity, having two or more concurrent chronic health conditions, is 
very high for oldest-old adults (Fortin, Steward, Poitras, Almirall, & Maddocks, 2012; 
Marengoni et al., 2011), ranging from 82% (Banerjee, 2015) to 95% (Formiga, Ferrer, Sanz, 
Marengoni, Alburquerque, & Pujol, 2013). The incidence of multimorbidity rises with increasing 
age (Mounce, Campbell, Henley, Arreal, Porter, & Valderas, 2018). Arthritis, vision problem, 
high blood pressure, and heart trouble are health conditions most frequently cited by older adults 
(Penrod, Gueldner & Poon, 2003). The two most common comorbid conditions cited are arthritis 
and heart trouble (Mounce et al., 2018). 
Living into the second century of life is a significant achievement. However, it also raises 
difficult questions related to overall health and financial status. Are centenarians healthy? Do 
they have more chronic diseases and illnesses compared to younger age groups? And do 
centenarians have enough financial resources to sustain previous quality of life? How much 
retirement income do they have and is that considered to be sufficient for their needs? These are 
significant questions that must be addressed for this unique age group. Previous studies have 
examined the number of chronic diseases and illnesses for centenarians. In addition, surveys 
have examined the financial status of oldest-old adults. However, this study extends the literature 
on the effects of multimorbidity and financial resources through examining distal and proximal 
influences on the psychological well-being of centenarians. 
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A recent study of German centenarians showed an average of five chronic illnesses, 
indicating that very old adults have a high number of diseases and illnesses (Jopp, Boerner, & 
Rott, 2016). However, in terms of health of centenarians, their exceptional longevity may be 
explained in part by “escaping” or “delaying” the onset of chronic illnesses and diseases (Evert, 
Lawler, Bogan, & Perls, 2003). “Survivors” were centenarians diagnosed with at least one 
chronic disease before 80 years of age, “delayers” were centenarians diagnosed with at least one 
chronic disease after 80 years of age, and “escapers” were centenarians who reached 100 years of 
age without the diagnosis of a chronic disease (Evert et al., 2003). Although centenarians cannot 
be described as healthy (Andersen‐Ranberg, Schroll, & Jeune, 2001), recent evidence shows that 
centenarians prior to death have fewer chronic health conditions compared to nonagenarians and 
octogenarians (Gellert et al., 2018). In addition, about a quarter of centenarians do not have a 
major chronic disease (Ailshire, Beltrán-Sánchez, Crimmins, & Kritchevsky, 2015). The picture 
of centenarians’ health shows that there is some heterogeneity in the number of chronic illnesses 
and diseases. 
The impact of multimorbidity on the psychological well-being of centenarians is a 
significant aspect to consider. For instance, multimorbidity was significantly associated with 
depressive symptoms (Fauth, Gerstorf, Ram, & Malmberg, 2012). The link between 
multimorbidity and psychological well-being has been consistently observed in the literature 
(Read, Sharpe, Modini, & Dear, 2017). For oldest-old adults, in particular centenarians, 
examining the experience of positive emotions in later life is a key indicator of their well-being. 
Centenarians have been observed to have lower scores on positive affect over time (Martin, da 
Rosa, Margrett, Garasky, & Franke, 2012). In addition, centenarians compared to other age 
groups (i.e., octogenarians), have significantly lower levels of positive emotions (Cho, Martin, & 
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Poon, 2013). The sharp decline in the experience of positive emotions in the second century of 
life is a key indicator of the well-being of centenarians. 
In addition to multimorbidity, the financial resources or perceived economic status of 
centenarians needs further exploration. Chronic illnesses have been associated with depletion in 
financial resources (Lee & Kim, 2003). The likelihood of depletion of financial resources 
increases with more chronic illnesses (Kim & Lee, 2006). Older adults have primarily two types 
of income streams: Social Security benefits and payments from defined benefit (DB) or defined 
contribution (DC) plans (Poterba, Venti, & Wise, 2011). Social Security benefits account for a 
significant percentage of a retiree’s income after retirement. However, relying on income sources 
in retirement (i.e., Social Security, DB, and DC plans) is not ideal to financing consumption in 
later life. Oldest-old adults are at increased risk of not having sufficient financial resources. The 
annual median income for individuals 90 years of age and older was $14,760 (He & Muenchrath, 
2011). Social Security accounted for half of the personal income for nonagenarians. Oldest-old 
adults must rely on state and federal programs (e.g., Social Security), however these programs do 
not cover all financial needs. A serious illness or multimorbidity of illnesses could potentially 
further deplete the financial resources of octogenarians and centenarians. 
Goetting, Martin, Poon, and Johnson (1996) noted that although centenarians have fewer 
financial resources compared to younger age groups, overall centenarians indicated that they 
were financially about the same or doing better in comparison to other centenarians. 
Centenarians have a positive perception of their economic status, however, a closer examination 
reveals that centenarians who indicated that their money met their needs well and that their 
financial resources met their future needs had lower levels of depressive symptoms (Garasky, 
Martin, Margrett, & Cho, 2012). Overall, centenarians might have lower financial resources 
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compared to younger age groups, however, it does not preclude them from viewing their 
financial status as sufficient. These results indicate to further understanding of the psychological 
well-being of centenarians and a closer examination of the influence of multimorbidity and 
financial resources is needed. 
The purpose of this study was to examine the effects of multimorbidity and financial 
resources on the psychological well-being of centenarians through the developmental adaptation 
model (Martin & Martin, 2002). In examining the overall health and well-being of centenarians, 
distal and proximal influences of centenarians need to be considered. The developmental 
adaptation model examines the changes that occur throughout the life span through proximal and 
distal influences (Martin & Martin, 2002). Examining distal and proximal influences allows for a 
study of current behaviors determined by experiences from an older adult’s past and present 
(Martin & Martin, 2002). Along with the developmental adaptation model, the cumulative 
advantage/disadvantage model (Crystal & Shea, 1990; Dannefer, 2003), which explains the 
effects of early life financial advantages and disadvantages over the life course, was utilized to 
examine financial resources and psychological well-being over the life span. The theory 
addresses the impact of increasing inequality related to early life advantages and disadvantages 
that lead to poorer health outcomes (Crystal, Shea, & Reyes, 2017). 
In assessing the financial resources and psychological well-being of oldest-old adults, 
proxy reporters were used in this study. Proxy reporters provide a unique perspective on the 
mental health of the oldest-old adults (MacDonald, Martin, Margrett, & Poon, 2009). In addition, 
proxy reporters are necessary in cases where an older adult is not able to provide self-reports due 
to cognitive impairment, hearing loss, and vision impairment (Gu, 2008). The inclusion of proxy 
reporters reduces potential bias towards healthy older adults able to provide self-reports (Kelfve, 
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Thorslund, & Lennartsson, 2013). Proxy reporters are able to provide reliable information about 
an older adult’s life events, however they are less reliable in assessing subjective well-being 
(Kane, Kane, Bershadsky, Degenholtz, Kling, Totten, & Jung, 2005). Yet, the importance of 
having proxy reporters in studies is their knowledge regarding the financial status of oldest-old 
adults (Gu, 2008). 
This study examined the distal influence of the financial situation in early life and years 
of education on proximal influences of multimorbidity, financial resources, and coping. The 
impact of early life adverse circumstances and adult financial status has been associated with 
worse physical health (Hayward & Gorman, 2004). Also, centenarians’ ability to cope with 
chronic health conditions is an important aspect to consider. Coping with multimorbidity of 
disease and illness is an important factor in reducing stress (Martin, 2003). In particular, 
centenarians are more likely to accept chronic health problems as cognitive coping behavior in 
comparing their situation with others (Martin, Rott, Poon, Courtenay, & Lehr, 2001). Examining 
distal and proximal influences allows for a study of centenarians’ and octogenarians’ 
psychological well-being determined by past and present experiences (Martin & Martin, 2002). 
Only a few studies have linked financial resources with psychological well-being in studying 
oldest-old adults (MacDonald & Cho, 2011). This study contributes to the literature on the 
importance of distal and proximal influences, financial resources, and coping on the well-being 
of centenarians and octogenarians. In addition, the impact of financial and personal resources 
from the perspective of proxies (mostly family members) of octogenarians and centenarians 
provides a comprehensive picture of the long-term mental and physical health implications of 
financial resources in late life. 
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Based on the developmental adaptation model, the hypotheses for the study were: 1) 
financial well-being of the family when growing up has a positive impact on financial resources; 
2) more years of education is associated with higher financial resources and less multimorbidity 
of illnesses; 3) more multimorbidity of illnesses as well as lower financial resources are 
associated with lower levels of coping; 4) higher levels of problem solving coping is associated 
with higher positive affect; 5) lower levels of problem-solving coping is associated with higher 
negative affect; 6) financial resources and multimorbidity influence the relationship between 
adverse early childhood financial events and years of education as mediators on positive and 
negative affect; and 7) centenarians experience significantly more negative affect compared to 
octogenarians due to multimorbidity. 
Methods 
Overview and Design 
Institutional Review Board (IRB) approval was obtained prior to data analysis. The 
proposed research design examined the distal influences of financial well-being of the family 
when growing up and years of education on proximal influences of multimorbidity, financial 
resources, and coping, and in turn on psychological well-being of centenarians and 
octogenarians. Proxy data of centenarians and octogenarians who participated in the Georgia 
Centenarian Study were used in the study. 
Sample and Sampling Strategy 
The Georgian Centenarian Study began in 1988, examining centenarians, octogenarians, 
and sexagenarians in the state of Georgia (Poon et al., 1992). The final study began in 2001, 
designed to examine the resources of centenarians, neuropsychological and physical functioning, 
and identify genes associated with longevity (Poon et al., 2007). A population based sample of 
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individuals 98 years of age and older (Poon et al., 2007) was selected for the study. A census of 
skilled nursing facilities (SNFs) and personal care homes (PCH) in 44 counties in northeast 
Georgia was examined to generate a list of individuals 98 years of age and older (Miller et al., 
2010). In addition, a list of individuals 98 years of age and older on voter registration files 
residing in one of the 44 counties in northeast Georgia was generated (Poon et al., 2007). A total 
of 306 centenarians and near centenarians, as well as octogenarians were participants in the third 
Georgia Centenarian Study including proxies who provided data regarding financial resources 
(Miller, Mitchell, Woodard, Davey, Martin, & Poon, 2010). Along with centenarian and 
octogenarian self-reporters, consent for the study was obtained from proxies of centenarians 
and octogenarians (Mitchell et al., 2010). Proxies included family (e.g., spouse, children) and 
friends who provided additional information (Martin et al., 2006). 
The total number of informants in the Georgia Centenarian Study Phase 3 included 306 
proxies of older adults. The participants from this study included only octogenarians and 
centenarians with MMSE scores > 16. The number of participants in this study was 192 older 
adults. Demographic characteristics of the sample are displayed in Table 1. The sample included 
63 octogenarians and 129 centenarians. For octogenarians, there were 21 men and 42 women in 
the sample. For centenarians, there were 26 men and 103 women in the sample. 
Measures 
Multimorbidity. A sum of chronic illnesses/diseases was used as a proximal influence 
variable. The diseases and illnesses included were hypertension, congestive heart failure, cancer, 
arthritis, stroke, chronic pulmonary disease, diabetes, and psychiatric problems. The range for 
number of chronic illnesses was 0-5. Among centenarians, 15.2% had no chronic 
illnesses/diseases, 43.5% had one chronic illnesses/diseases, 21.7% had two chronic 
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illnesses/diseases, 15.2% had three chronic illnesses/diseases, 2.2% had four chronic 
illnesses/diseases, and 2.2% had five chronic illnesses/diseases. Among octogenarians, 22.2% 
had no chronic illnesses/diseases, 31.1% had one chronic illnesses/diseases, 24.4% had two 
chronic illnesses/diseases, 20.0% had three chronic illnesses/diseases, and 2.2% had four chronic 
illnesses/diseases. A t-test examining multimorbidity between octogenarians and centenarians 
revealed no significant differences in the number of chronic diseases and illnesses, t(135) = -.16, 
p > .05. 
Education in years. Education was measured in terms of number of years of education. 
Years of education was one of two distal influence variables. 
Family of origin. The single item, “financial well-being of the family when growing up” 
was measured on a four point scale ranging from, “pretty well off financially,” “about average,” 
“poor,” “it varied,” “don’t know,” and “refused.” A frequency analysis revealed that none of the 
respondents answered, “it varied.” The item was recoded to reflect least to most financially well 
off. Family of origin was used as one of two distal influence variables. 
Income. The source of income for octogenarians and centenarians was assessed through 
the variable, “Income per year.” The variable is coded from 1 to 13, with 1 being 0-$499 in 
yearly income and 13 coded as $40,000 or more (Fillenbaum, 1988). Income was used as a 
proximal variable in the study. 
Perceived economic status. Three items for perceived economic status (PES) from 
proxy reporters were utilized to examine the subjective sense of sufficiency in terms of financial 
resources (Fillenbaum, 1988). Questions for PES were: “Are his/her assets and financial 
resources sufficient to meet `emergencies,” “How well does the amount of money he/she has 
take care of his/her needs,” and “Does he/she usually have enough to buy those little "extras;" 
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that is, those small luxuries?” Cronbach’s alpha for PES was .68. The items for perceived 
economic status were used as proximal variables. 
Coping. Three items for coping from proxy reporters were used in the analysis as 
proximal variables. The items measure a problem solving approach to coping. Examples of 
coping items were: “Talks to family member about a problem,” “Talks with her doctor about a 
problem,” and “Just accepts it.” The items were measured on a three point scale ranging in 
frequency from, “no,” “yes, sometimes,” and “yes, often,” High scores indicate greater frequency 
of effective coping response. Cronbach’s alpha for coping was .63. The items for coping were 
used as a proximal variable. 
Positive affect and negative affect. Ten items from Bradburn’s Affect Balance Scale 
from proxy reporters were used as outcome variables in the study to measure the dimensions 
positive affect and negative affect (Bradburn, 1969). Example items for Bradburn’s Affect 
Balance Scale were: “Pleased about having accomplished,” “Depressed and very unhappy.” The 
items were measured on a four point scale ranging in frequency from, “not at all,” “once,” 
“several times,” and “often.” High scores indicate greater frequency of experience of positive 
affect and negative affect. Cronbach’s alpha for positive affect was .73. Cronbach’s alpha for 
negative affect was .78. 
Covariates. Age, gender, ethnicity, and marital status were used as covariates in the 
model. Age was measured as a categorical variable for octogenarians and centenarians. Gender 
was measured as male or female. Ethnicity was measured as White or Black. Marital status was 




Descriptive analyses were conducted to examine the means, frequencies, and correlations 
among variables. Table 2 displays bivariate correlations of the study’s variables. Structural 
equation modeling was conducted to examine the distal effects of years of education and 
financial well-being of the family on proximal effects of multimorbidity, financial resources, 
perceived financial adequacy, and coping, and in turn positive and negative affect. Covariates 
included in the model were age, sex, ethnicity, educational level, and marital status. For 
structural equation modeling using the maximum likelihood method, the cutoff fit indices values 
for CFI is .95, for RMSEA is .06, and for SRMR is .08 (Hu & Bentler, 1999). Indirect effects 
were tested through bootstrap sampling estimation. In addition, multiple group analysis was 
conducted comparing octogenarians and centenarians. 
Figure 1 displays the hypothesized developmental adaptation model. Distal variables 
were financial well-being of the family when growing up and years of education. Proximal 
variables included financial resources, multimorbidity, and coping. The outcome variables were 
positive affect and negative affect. High scores for positive affect indicates more experience of 
positive emotions. High scores for negative affect indicates more experience of negative 
emotions. 
Results 
Significant correlations were observed between the measures utilized in the study. 
Income and perceived economic status were positively related to years of education. In addition, 
income was positively related to perceived economic status. Positive affect was positively 
associated with perceived economic status and negative affect was negatively associated with 
perceived economic status. Lastly, positive and negative affect were negatively associated. 
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A measurement model was tested prior to conducting the full structural equation model. 
The measurement model yielded an acceptable fit: χ2 (df = 80) = 91.79, p > .05, CFI = .98, 
RMSEA = .03, SRMR = .04. The structural model was tested with distal (i.e., financial well-
being of family growing up and years of education) and proximal influences (i.e., 
multimorbidity, financial resources, perceived economic status, and coping) on positive and 
negative affect. The structural model yielded an acceptable fit, χ2 (df =114) = 141.53, p = .04, 
CFI = .96, RMSEA = .04, SRMR = .04. Table 3 displays the factor loadings for the measurement 
model. 
Significant direct paths were observed between proximal influences and outcome 
variables. Coping had a significant positive effect on the experience of positive emotions, β 
= .28, p < .05. This indicated that older adults who were rated by proxies to actively cope were 
also rated to have more positive emotions. In addition, perceived economic status had a 
significant direct effect on negative affect, β = -.27, p < .05. This indicates that older adults who 
had adequate finances as reported by proxies compared to other older adults were rated to have 
less negative emotions. 
Significant direct paths were also observed between distal and proximal influences. The 
distal influence of education in years had a significant impact on proxies’ perceptions of income 
of centenarians, β = .31, p < .001. This indicates that older adults who were rated by proxies with 
more years of education had higher income levels in later life. Education in years was also 
significantly associated with perceived economic status, β = .25, p < .01. This indicates that older 
adults who were rated by proxies with more years of education felt better about their financial 
adequacy. Years of education had a significant positive effect on proxies’ perceptions of coping, 
β = .25, p < .01. This indicates that older adults who were rated by proxies with more years of 
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education were more likely to cope more effectively. Lastly, no significant indirect effects were 
found. Table 4 displays the results of distal and proximal influences on positive affect and 
negative affect. The percentage of variance explained for positive affect was 18.7% and for 
negative affect was 15.7%. 
A multiple group analysis comparing octogenarians and centenarians was conducted and 
the fixed model had an acceptable fit to the data, χ2 (df = 186) = 218.01, p > .05, CFI = .95, 
RMSEA = .04, SRMR = .08. The results from the fixed model indicated that the pathways from 
perceived economic status to positive affect, β = .47, p < .01, and negative affect, β = -.73, p 
< .001 were significant. In addition, the pathways from years of education to perceived economic 
status, β = .41, p < .001, and to income, β = .37, p < .001 were significant. A model was then 
conducted, where a single path was allowed to be freely estimated across the two age groups. 
The results from the model freeing the parameter from years of education to perceived economic 
status was a significant improvement over the fixed model, Δχ2 (2) = 8.64, p < .05. Standardized 
beta value for octogenarians was β = .08, p > .05, and for centenarians was β = .34, p < .001. 
Years of education had a greater impact on perceived economic status for proxies’ perception of 
centenarians compared to proxies’ perception of octogenarians. 
Discussion 
This study examined the distal influences of financial well-being of the family of origin 
and years of education on proximal influences of multimorbidity, financial resources, perceived 
economic status, and coping, and in turn positive and negative affect. We found only the distal 
influence of years of education had a significant effect on proxies’ perception of financial 
resources and perceived economic status. This shows the importance of education on financial 
well-being. However, years of education did not have a significant impact on proxies’ perception 
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of the number of chronic illnesses and diseases. The only proximal variable that was significantly 
associated with outcome variables was perceived economic status. Perceived economic status 
had a significant and negative association with negative affect. 
The findings from this study indicate that multimorbidity, or having more than two 
chronic health conditions, does not affect proxies’ perception of centenarians’ experience of 
positive emotions or negative emotions. This result might be explained in terms of previous 
findings on multimorbidity of centenarians. Gellert et al. (2018) noted that the number of chronic 
diseases prior to death for centenarians was less overall compared to younger age groups. 
Ailshire et al. (2015) also noted that about a quarter of centenarians did not have a chronic health 
condition. Previous findings and the results of this study reinforce the point that centenarians are 
exceptional “survivors” who have lived with a chronic disease for a long time without it affecting 
their psychological well-being. Another potential explanation is that centenarians know they 
have reached or are close to reaching the end of their life, and most likely they accept their health 
condition. For centenarians, physical health does not have a significant impact on their 
experience of positive or negative emotions. 
However, we found that perceived economic status rather than income had a greater 
impact on proxies’ perception of centenarians’ psychological well-being. This confirms previous 
studies, indicating that centenarians’ perception of financial adequacy is a better indicator of how 
centenarians feel (Garasky et al., 2012; Goetting et al., 1996). The result shows proxies’ 
perception of centenarians’ financial adequacy of how their financial resources can meet their 
current and future needs. Also, this result shows the need for further studies on the impact of 
financial resources on psychological well-being of centenarians. However, proxies’ perception of 
years of education had a significant positive impact on perceived economic status. It might be 
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that higher education served as a protective factor for centenarians in how they feel about their 
financial adequacy. 
Differences between proxies’ perceptions of centenarians and octogenarians in the study 
might also reflect period and cohort effects. For example, there might be period effects in the 
perception of financial adequacy. Centenarians from the Georgia Centenarian Study lived 
through a difficult period of time (i.e., Great Depression), and this might have influenced 
proxies’ perception of centenarians’ financial adequacy compared to octogenarians’ financial 
adequacy. 
In addition, an important finding was that for both income and perceived economic 
status, Caucasians had higher income and also perceived that their financial needs were 
adequately being met, however this was not true of African Americans. This is perhaps due to 
Caucasians having more income sources (e.g., pension, savings, stocks). Further studies can 
examine in-depth the income sources of Caucasian and African American centenarians. 
Health is a significant concern for older adults, however, knowing that there is great 
variability in age from 65-100 years of age (35 years difference), it might be that from the 
perspective of proxies, centenarians’ health is not as significant a concern for their psychological 
well-being compared to younger age groups. Also, the financial situation in the second century of 
life may be perceived differently compared to an older adult who retires at 65 years of age. 
This study has significant societal implications. Individuals are living longer and the 
number of centenarians in the United States is estimated to exceed 100,000 by the year 2050 
(Roberts, Ogunwole, Blakeslee, & Rabe, 2018). The challenges in supporting an aging nation 
through private benefit plans like defined benefit (DB) and defined contribution (DC) plans and 
through public programs like Social Security and Medicare will put a significant fiscal strain on 
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employers and the government. However, these retirement income and health policies are crucial 
for individuals living into the second century of life. Maintaining access to DB and DC plans for 
the majority of younger cohorts will be important for an aging population. In addition, continued 
funding for Medicare Part A, which covers hospitalization, will need to be ensured for future 
cohorts. 
The study has a number of limitations. For example, the data were collected from one 
geographic area, the state of Georgia. The results of this study cannot be generalized to all older 
adults or specifically all centenarians. In addition, proxy data were used in the analysis due to the 
lack of financial variables available for centenarian self-reporters. In many cases, proxies know 
more about the centenarians’ financial status as they are likely to assist with financial 
management, however having data that complement one another may have strengthened the 
argument that the financial resources or perceived financial adequacy is an important area that 
merits further exploration. If the study had been conducted with self-report data, there could be 
differences in results compared to proxies’ perceptions. However, due to the limitations of self-
reporters’ knowledge of their financial status, proxy data were used for this study. Lastly, 
multiple group analysis was conducted examining distal and proximal influences on positive and 
negative affect for the two age groups, octogenarians and centenarian. Future studies should also 
examine the moderating effects of gender and ethnicity. 
Overall, the results from the present study support previous findings of the importance of 
centenarians’ perceptions of economic status. In addition, the lack of significant association 
between multimorbidity and psychological well-being might suggest that centenarians are 
relatively healthy. Future studies can extend the findings from this study and examine the 
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Demographic Characteristics of Sample Participants 
 
 Octogenarians Centenarians 
 N n % N n % 
Gender 63   129   
     Male   21 33.9%  26 20.2% 
     Female  42 66.7%  103 79.8% 
     Total  63 100.0%  129 100.0% 
       
Ethnicity 63   129   
     White  54 85.7%  108 83.7% 
     Black  9 14.3%  21 16.3% 
     Total  63 100.0%  129 100.0% 
       
Educational Attainment 63   129   
     Less than high school  5 8.6%  37 29.6% 
     High School Degree  16 27.6%  23 18.4% 
     Some college  15 25.9%  35 28.0% 
     4-year College Degree  13 22.4%  14 11.2% 
     Post Graduate Degree  9 15.5%  16 12.8% 
     Total  59 100.0%  125 100.0% 
            
Marital Status 63   129   
     Currently married  25 42.4%  7 5.6% 
     Divorced  4 8.8%  5 4.0% 
     Widowed  29 49.2%  106 84.8% 
     Never married  1 1.6%  7 5.6% 










Bivariate Correlations for Financial Well-Being of Family of Origin, Education, Multimorbidity, Income, Perceived Economic 
Status, Coping, Positive Affect, and Negative Affect 
 
 1. 2. 3. 4. 5. 6. 7. 8. 
1. FWB, Family of 
origin 
1.00 - - - - - - - 
2. Education 
 
.14 1.00 - - - - - - 
3. Multimorbidity -.12 -.09 1.00 - - - - - 
4. Income -.03 .37*** -.00 1.00 - - - - 
5. Perceived Economic 
 
.05 .31*** -.08 .40*** 1.00 - - - 
6. Coping 
 
.12 .21** -.02 .22* .10 1.00 - - 
7. Positive Affect 
 
-.09 -.00 -.13 .09 .21** .19* 1.00 - 
8. Negative Affect 
 
.06 .03 .05 -.16 -.24** .07 -.38*** 1.00 
 
*p < .05, **p < .01, ***p < .001. 






Positive Affect, Negative Affect, Perceived Economic Status, and Coping Factor Loadings 
Constructs Loadings Items 
Positive Affect   
       Affect01 .71 Pleased about having accomplished 
       Affect06 .70 Excited and interested 
       Affect10 .66 Top of the world 
Negative Affect   
       Affect02 .72 Depressed and very unhappy 
       Affect07 .73 Bored 




       PES01 .87 Assets and financial resources sufficient 
       PES02 .80 Amount of money to take care of needs 
       PES03 .73 Enough to buy those little extras 
Coping   
       Cope02 .68 Talks with family members about problem 
       Cope04 .77 Talk with her doctor about the problem 
       Cope07 .41 Just accepts it 
 







Financial Well-Being of Family, Years of Education, Multimorbidity, Income, Perceived 
Economic Status, Coping on Positive Affect and Negative Affect  
 B SE β 
Positive Affect    
       Multimorbidity -.08 .06 -.14 
       Income -.01 .03 -.03 
       Perceived Economic Status .26 .21 .15 
       Coping .41 .18 .28* 
       Age -.20 .15 -.14 
       Gender (female) -.33 .16 -.21* 
       Ethnicity (African American) -.02 .17 -.01 
       Years of Education -.03 .02 -.13 
       Marital Status (not married) .02 .05 .05 
Negative Affect    
       Multimorbidity .03 .05 .05 
       Income -.04 .03 -.16 
       Perceived Economic Status -.44 .18 -.27* 
       Coping .13 .15 .10 
       Age -.11 .13 -.08 
       Gender .21 .14 .15 
       Ethnicity -.03 .15 -.02 
       Years of Education .03 .02 .19* 
       Marital Status .02 .04 .05 
Multimorbidity    
       Years of Education -.01 .03 -.05 
       Financial Well-Being of Family  -.24 .17 -.13 




 B SE β 
Multimorbidity    
       Age -.13 .24 -.06 
       Gender (female) -.08 .28 -.03 
       Ethnicity (African American) .25 .27 .08 
       Marital Status (not married) .14 .08 .19 
Income    
       Years of Education .24 .06 .31*** 
       Financial Well-Being of Family .11 .47 .02 
       Age -.38 .56 -.07 
       Gender (female) -.36 .54 -.06 
       Ethnicity (African American) -1.64 .59 -.22** 
       Marital Status (not married) -.19 .17 -.11 
Perceived Economic Status    
       Years of Education .03 .01 .25** 
       Financial Well-Being of Family .01 .05 .01 
       Age -.04 .07 -.05 
       Gender (female) -.04 .08 -.05 
       Ethnicity (African American) -.27 .08 -.27*** 
       Marital Status (not married) -.00 .02 -.02 
Coping    
       Years of Education .03 .01 .25** 
       Financial Well-Being of Family .04 .09 .05 
       Age .08 .11 .08 
       Gender (female) -.07 .12 -.06 
       Ethnicity (African American) -.03 .12 -.03 




 B SE β 
Coping    
       Marital Status (not married) -.02 .04 -.06 
Financial Well-being of Family    
       Age .19 .11 .15 
       Gender (female) .05 .13 .04 
       Ethnicity (African American) -.21 .13 -.14 
       Marital Status (not married) .05 .04 .12 
Years of Education    
       Age -1.63 .60 -.22** 
       Gender (female) -.53 .67 -.06 
       Ethnicity (African American) -2.07 .67 -.22** 
       Marital Status (not married) .04 .21 .02 
 
*p < .05, **p <.01, ***p <.001. 
Note. Financial Well-being of Family (FWB) or Family of origin is a single item for “financial 




















Figure 1. Distal Influences of Financial Well-being of Family and Years of Education and 
Proximal Influences of Perceived Economic Status, Income, Multimorbidity, and Coping on 


















CHAPTER 5.    GENERAL DISCUSSION AND CONCLUSION 
The aim of this dissertation was to contribute to the understanding of the link between 
multimorbidity and financial resources and their impact on psychological well-being in later life. 
Three research studies were conducted to examine the topic from multiple approaches and with 
different samples. Study 1 examined the impact of multimorbidity and wealth on psychological 
well-being. Longitudinal data from the Health and Retirement Study were used to assess 
multimorbidity predicting initial levels of wealth and depressive symptoms along with change in 
levels of wealth and depressive symptoms. Study 2 investigated individual differences in 
multimorbidity, financial resources, and psychological well-being through the five factor 
personality model. Two approaches were taken, an individual differences approach using the five 
factor personality model having a direct effect on multimorbidity and in turn on wealth and 
depressive symptoms. In addition, individual differences were assessed through the moderating 
effects of personality between multimorbidity and wealth, and also between wealth and 
depressive symptoms. Study 3 examined distal and proximal influences on psychological well-
being in very late life. The effects of multimorbidity and financial resources on centenarians’ 
experience of positive and negative affect were examined through the developmental adaptation 
model (Martin & Martin, 2002). The main results from the three research studies comprising this 
dissertation will be discussed in the following section. 
Study 1 
In the first research study, the focus was on wealth depletion due to multimorbidity and 
its impact on psychological well-being. The theoretical frameworks for Study 1 were the life 
cycle theory of consumption and saving and marginal utility of consumption. The life cycle 




order to finance consumption in later life (Modigliani & Brumberg, 1954). In addition, the 
marginal utility of consumption depends on the number of chronic diseases and illnesses 
(Finkelstein, Luttmer, & Notowidigdo, 2013). We found that older adults with higher number of 
chronic illnesses had lower wealth at initial assessment, and multimorbidity also led to 
significant depletion in wealth over time. In addition, low wealth and multimorbidity were 
associated with higher levels of depressive symptoms. These findings were consistent with 
previous literature. Health, in particular having multiple chronic diseases and illnesses, has been 
observed to deplete wealth in later life (Lee & Kim, 2003; Mounce, Campbell, Henley, Arreal, 
Porter, & Valderas, 2018). Multimorbidity has also been consistently linked to depressive 
symptoms (Gould, O'Hara, Goldstein, & Beaudreau, 2016; Jones, Amtmann, & Gell, 2016; 
Read, Sharpe, Modini, & Dear, 2017). In addition, low wealth has been associated with higher 
levels of depressive symptoms (Berger, Collins, & Cuesta, 2016; Gallo, Bradley, Dubin, Jones, 
Falba, Teng, & Kasl, 2006; Panis, 2004). 
Other findings indicated that multimorbidity had a significant impact on the linear change 
in wealth and also depressive symptoms for young-old adults. However, multimorbidity did not 
have a significant impact on old-old and oldest-old adults. This result can be explained in terms 
of the significant health care costs associated with multimorbidity. The effects of having multiple 
chronic diseases and illnesses at an early age can adversely impact wealth accumulation. In 
addition, living with chronic diseases and illnesses from earlier ages might lead to steady 
increases in the experience of depressive symptoms.  
An important contribution of Study 1 was the examination of longitudinal effects of 
multimorbidity and wealth on psychological well-being. The long-term impact of multimorbidity 




Read et al., 2017). However, the long-term effects of wealth depletion on psychological well-
being needed further study (Berger et al., 2016). The results of this study indicate that wealth 
was significantly related to depressive symptoms. 
There were several limitations to note from Study 1. Multimorbidity was assessed 
through summarizing eight variables measuring various chronic illnesses and diseases. However, 
self-report of chronic health conditions may lead to underreporting. In addition, Fortin, Steward, 
Poitras, Almirall, and Maddocks (2012) noted that considering four to seven health conditions 
could potentially lead to underestimating the prevalence of multimorbidity. The HRS with eight 
health conditions meets the requirements barely. It might be that the prevalence of 
multimorbidity is higher in the sample than what was reported. In addition, this study examined 
wealth or total net worth (i.e., financial assets minus liabilities). Two approaches to wealth or net 
worth could be taken. The approach taken in this study was to include individual retirement 
accounts (IRAs) as part of wealth. Another approach is to assess wealth without IRAs. Future 
research studies can examine the effects of having an IRA as a protective factor in limiting 
wealth depletion due to the effects of multimorbidity. 
Study 2 
The second research study examined individual differences in multimorbidity, wealth, 
and depressive symptoms through the five factor personality model. The theoretical framework 
for Study 2 was the five factor model of personality. The five factor model of personality is a 
framework for understanding individual differences according to the five personality dimensions 
(McCrae & Costa, 1999). Based on the hypothesized model, we found significant direct paths 
from all five personality traits (i.e., neuroticism, extraversion, openness to experience, 




obtained from personality traits to wealth and to depressive symptoms. These results indicate that 
the five factor personality model plays a significant role in explaining individual differences in 
the formation of multimorbidity and its impact on wealth and psychological well-being. 
In addition, the effects of personality traits as moderators between multimorbidity and 
depressive symptoms and also multimorbidity and wealth were examined. Significant 
interactions were found in the role of neuroticism as a moderator between multimorbidity and 
depressive symptoms, and in the role of extraversion as a moderator between multimorbidity and 
wealth. Neuroticism and extraversion comprised the original two factor structure of personality. 
Eysenck’s “Big Two” personality factors were Neuroticism vs. Emotional Stability and 
Extraversion vs. Introversion (Digman, 1990). Only these two personality traits had a significant 
role as moderators in the relationship between multimorbidity and depressive symptoms, as well 
as between multimorbidity and wealth. The findings from the study show that neuroticism and 
extraversion might be stronger indicators of individual differences when compared to the other 
three personality traits. 
There were several limitations for Study 2. The personality variables were from the 
“Leave it Behind” Psychosocial Questionnaire. These data are collected from only a subset of the 
HRS sample every four years. Due to this, the potential number of participants for this study was 
reduced significantly compared to using the full HRS dataset. In addition, relatively low internal 
consistency values were found for the personality traits “openness to experience” and 
“conscientiousness.” Future research using personality variables might consider identifying 
groups of older adults according to a configuration of personality traits. This would reduce the 
number of personality variables from five variables to one grouping variable. The advantage of 




symptoms, multimorbidity, and wealth based on the configuration of personality traits instead of 
examining differences based on separate personality traits. 
Study 3 
The third research study examined distal and proximal influences of the financial 
situation in early life, years of education, multimorbidity, financial resources, and coping on 
positive and negative affect. The theoretical frameworks for Study 3 were the developmental 
adaptation model and cumulative advantage model. The developmental adaptation model 
examines the changes that occur through distal and proximal influences (Martin & Martin, 
2002). The cumulative advantage model emphasizes the effects of financial inequalities that 
increase over time (Crystal & Shea, 1990). The results of the study indicated that for 
centenarians, multimorbidity and financial resources (i.e., income) did not significantly impact 
their experience of positive emotions or negative emotions. The nonsignificant association 
between multimorbidity and psychological well-being might be explained in terms of the relative 
health of centenarians compared to younger age groups. Previous findings have noted that the 
number of chronic illnesses for centenarians is lower compared to younger age groups (Ailshire, 
Beltrán-Sánchez, Crimmins, & Kritchevsky, 2015; Gellert et al., 2018). Centenarians are a 
unique group who are either exceptional “survivors,” individuals who have lived with a chronic 
disease for a long period of time, or are “escapers,” individuals who have reached advanced age 
without any serious health conditions (Evert, Lawler, Bogan, & Perls, 2003). 
In addition, proxies’ perspective of centenarians’ perception of financial adequacy was 
found to be a better indicator of their psychological well-being rather than income. Perceived 
economic status had a significant and negative association with negative affect. This indicates 




needs experience less negative emotions. The results from Study 3 supports previous findings 
examining centenarians’ perception of financial adequacy (Garasky, Martin, Margrett, & Cho, 
2012; Goetting, Martin, Poon, & Johnson, 1996). The results from this study also suggest that 
from proxies’ perspective, health is not as significant a concern for centenarians compared to 
younger age groups. 
There were several limitations in Study 3. The results of this study cannot be generalized 
to all centenarians as the data collected were not nationally representative. In addition, data from 
proxy reporters were used for the analyses. Proxy informants had significantly more information 
on centenarians’ financial status. Lastly, psychological well-being can be conceptualized in a 
number of ways. The hedonic and eudaimonia approaches are the two main traditions of well-
being (Ryan & Deci, 2001). A hedonic approach through examining the experience of positive 
and negative emotions was examined in this study. Future research can measure psychological 
well-being through a eudaimonia approach, a multidimensional approach to well-being (i.e., 
autonomy, environmental mastery, personal growth, positive relations with others, purpose in 
life, and self-acceptance; Ryff, 1989). 
Overall Discussion 
The purpose of this study was to examine the associations between multimorbidity, 
financial resources, and psychological well-being in later life. The implications of living into 
very old age have been noted to be health, economic, and psychological issues (Skinner, 2007). 
Three major questions formed this study. First, what effect do multimorbidity, and financial 
resources have on psychological well-being? Second, what accounts for individual differences in 
multimorbidity, financial resources, and psychological well-being? Third, what old age policies 




This study contributes to the literature on the effects of multimorbidity and financial 
resources on psychological well-being. Studies have examined the relationship between 
multimorbidity and wealth through longitudinal studies. However, this study extended previous 
work by examining long-term effects of financial resources on psychological well-being. 
Longitudinal assessment of the impact of financial resources on psychological well-being was 
cited as a key area of concern for future studies (Berger et al., 2016). In addition, direct effects of 
personality traits on multimorbidity have been assessed in previous studies. However, the 
moderating effects of personality traits and the indirect effect of personality traits on wealth and 
depressive symptoms were examined in this study. This extended the understanding of 
personality as an individual resource and its role as an individual difference variable in 
explaining the relationship between multimorbidity and wealth and between multimorbidity and 
depressive symptoms through differing levels of personality. Lastly, multimorbidity has been 
assessed for centenarians, but this study examined the role of early life experiences (distal) on 
multimorbidity and financial resources (proximal), and in turn on proxies’ perception of 
centenarian’s psychological well-being. This study also contributes to the understanding of 
proxies’ perceptions and the financial status of centenarians. 
Policy implications resulting from the study are the need to address health care policies 
related to hospitalization and post-acute care of older adults. The relationship between 
multimorbidity and financial resources (i.e., wealth and income) was significant. Higher numbers 
of chronic diseases and illnesses were associated with lower wealth. This indicates that to 
preserve the wealth of older adults, Medicare policies related to coverage of skilled nursing 
facilities (SNFs) need updates in order to provide extended coverage for duration of care and to 




care, however increasing access will be an important policy concern. In addition, retirement 
policies for improving access to retirement income sources, defined benefit (DB) and defined 
contribution (DC) plans are needed. Improving access to retirement benefits for building wealth 
in later life is a key concern resulting from the results of these studies. 
The three interrelated studies in this dissertation contribute to the understanding of 
psychological well-being in later life through the long-term effects of multimorbidity and 
financial resources. Study 1 indicated that having multiple chronic diseases and illnesses was 
associated with lower wealth and also led to a significant depletion in wealth over time. Also, 
multimorbidity had a significant impact on wealth depletion and increase in depressive 
symptoms over time. The findings from the Study 1 demonstrate the longitudinal impact of 
multimorbidity and wealth on depressive symptoms. 
In Study 2, the direct and moderating effects of personality indicated that the five 
personality dimensions were directly associated with multimorbidity and wealth. In addition, 
viewing individual differences through the moderating effect of personality traits, only 
neuroticism and extraversion had a moderating effect. The original two personality traits had a 
significant role in the association between multimorbidity and depressive symptoms, and 
between multimorbidity and wealth. The findings from Study 2 display the importance of 
examining individual differences in multimorbidity and financial resources impacting depressive 
symptoms in later life. 
The results from Study 3 indicate that perceptions of financial adequacy have a 
significant impact on the psychological well-being of centenarians, rather than income. In 




experience of positive and negative emotions for centenarians. This suggests that centenarians do 
not let multimorbidity affect their emotions. 
Conclusion 
The implications of this study are that chronic diseases and illnesses are a significant 
concern in later life, and wealth and retirement income are crucial for maintaining previous 
standards of living. Retirement income policies related to defined benefit (DB) and defined 
contribution (DC) plans must be reevaluated to increase access to these private employer-based 
benefits for individuals in lower wealth and income brackets. This will be a significant issue in 
reducing inequalities in the distribution of wealth and retirement income. In addition, increasing 
coverage for skilled nursing facilities (SNFs) for an increasingly aging population will be crucial. 
Medicare’s coverage of SNFs are limited to 100 days and it is a significant financial burden for 
older adults to pay full coverage for extended stays in SNFs. Increasing access to SNFs through 
widening Medicare’s coverage will be an important policy issue for future cohorts of older 
adults. 
The results from this dissertation indicate that chronic illnesses and financial resources 
impact psychological well-being. In examining these three interrelated research studies, future 
studies can build on these findings and continue to demonstrate the importance of multimorbidity 
and financial resources on psychological well-being in later life. Future studies can examine the 
impact of severity and duration of chronic diseases and illnesses. In addition, different groups of 
older adults defined by personality profiles and the differences in multimorbidity, wealth, and 
depressive symptoms can be examined. Lastly, continued studies examining future cohorts of 
centenarians and how they feel with regard to financial adequacy can shed light to differences in 
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